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CTAHIOAPT OPTAHHU3AIIUHU

MPOEKTUPOBAHUE U YCTPOMCTBO CBAWMHBIX ®YHIAMEHTOB C
MPOTUBOITYUYMHHOM OBOJIOYKOM OCHT «RELINE»

Design and performance of the pile foundations with heave-resisting and
heat-shrinkable pile sleeve HHPS «Reline»

JlaTta BBenenusn 2017-08-28
BBeaenmue

[IpoekTupoBaHue, CTPOUTENBCTBO U IKCIUTyaTalldsl 3JaHUM U COOPYKEHHI Ha CBallHOM
OCHOBaHMM B paliOHaX pPACIPOCTPAHEHUS CE30HHO-MPOMEP3AIIMNX M MHOTIOJETHEMEP3IBIX
TPYHTOB CTAJIKHBAETCS C MPOOJIEMaMH, CBA3aHHBIMU C 00ecrieueHHeM IPOYHOCTH, YCTOHYUBOCTH
U JIOJITOBEYHOCTU CBailHBIX (yHAaMeHTOB. OJHONW M3 TakuX MpoOJeM SBISETCS MOPO3HOE
nyuyeHue TpyHToB. OHO pa3BUBaeTCs B 30HE CE30HHOTO IPOMEP3aHus, a B CIIy4ae ¢ MHOTOJIETHE-
MEP3IBIMU T'PYHTAMM - B CE30HHO-TAJIOM CJIOE.

B nacrosmiee BpeMs uist 00ecTieyeHns YCTOWYMBOCTH (DYyHIAMEHTOB TaKHX COOPYKEHUH
Yallle BCero UCIOJIb3yKTCS CBallHbIE KOHCTPYKIMHU B Pa3JIMYHOM HCIIOJHEHUU.

MarnonarpykeHHble (yHIAMEHTHI JIMHEHHBIX COOPYXXCHHWH, JHHUN 3JIEeKTporepenad,
pa3IMYHBIX TPYOOIIPOBOJOB, KOHTAKTHON CETH, MaJOATAXXHBIX 3JaHUA U IPYTHX COOPY>KEHUM
BBIITYYHUBAIOTCS B 3MMHUN CE€30H rojia Ha Oosibiiel yactu tepputopun PO, B Tom unciie 1 B 30He
pacupocTpaHEHUs MHOTOJIETHEMEP3JIbIX TPYHTOB.

Haunbonee 3peKTHBHBIM M TIEPCIIEKTHUBHBIM CIIOCOOOM, CHIDKAIOIIUM CMEpP3aHue CBAH U
IpyHTa B €ro BepXHeM (IIyYMHUCTOM) CJO€, SIBISETCS YCTPOMCTBO CBallHBIX (PYHIaMEHTOB C
INPOTUBOMYYHMHHBIM TOJMMEPHBIM MOKPBITUEM. B KadecTBe NpPOTHBONYYMHHOTO MOKPBITHS
MPUMEHSIOT Pa3JuYHbIe IIACTUYECKHE CMA3KH, MOJUMEpHBIC TNIEHKU. OJHAKO I HAaHECEHUs
TaKUX MOKPBITUN TpeOYIOTCs onpeesEHHbIE TEMIIEPAaTypHbIE YCIOBUS, YTO CHIIBHO 3aTPYAHSET
M3TOTOBJICHHE CBall B YCIOBUSX CTPOUTEIBHOM TUIOLIAAKH.

3A0 «VY3IIT «Masik» Obuta pa3zpaboTaHa IPOTUBOMYYMHHAsE 000JI0UKa W3 CIIOKHO-
moudunpoBanHoro tepmoycaxkuaemoro nonumepa «Reline» (OCIIT «Reliney»). Oqnum u3
NEPCIEeKTUBHBIX MaTEpHUajoB JUIsl TaKOro poJia TOKPBITUN SBJSIIOTCS  paHallMOHHO-
MouduIpoBaHHbIE MONHOJIePUHBL. PaananrnonHas o6paboTKa MOBBIIIAET YKCILTyaTAllMOHHbBIE
KayecTBa TaKMX MaTepuanoB. Tak, pagualioHHas MoaW(UKaIMs MOIUITUIICHA YBEIUYUBAET
€ro M3HOCOCTOMKOCTh M YNApHYI0 MPOYHOCTh. 3HAUUTENBHO BO3pacTaeT IpeleNn NPOYHOCTU
NOJIMATUIIEHA MPU PACTSHKEHUH, YIUIMHEHHE TIpU pa3pbiBe, YBEIUYMBAETCS CTOMKOCTh K
abpa3suBHOMY BO3JECHCTBHIO I'pDYHTa, a TakKXe €ro XMMHUYeckas cToikocTb. Kpome storo, B
pe3ynbTaTe pagualloOHHONW MOIU(UKALIUNYA U3MEHSETCSl CTPYKTYpa MOJIMATUIIEHA, OH CIIHMBAETCS
U [puoOpeTaeT yHUKAJIbHOE CBOMCTBO  «IMaMATh» — CHOCOOHOCTh  IOCHE  ITUKIJIA
TepMOMEXaHUYECKOW Aedopmanuu (pacTsbKeHHe, C)KaThe, CKPyYMBaHWE) BO3BpAIIATHCS K
NepBOHAYAJILHBIM pa3mepaM U ¢opmam. Takoe CBOWCTBO 0O0Iy4y€HHOTO Marepuana
CYILIECTBEHHO YIPOULIA€T TEXHOJIOTHIO HAHECEHHs H3TOTOBJIEHHOTO W3 HEr0 MOKPBITHS, 4YTO
0COOEHHO Ba)XHO B YCIOBHSIX TPYJHOIOCTYITHBIX CEBEPHBIX PallOHOB, B MOJIEBBIX YCIOBHSIX.
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OOpa3ipbl NPOTUBOMYYUHHOW TEPMOYCA)KMBAEMOM OOOJIOYKHM TMPOILLIM  YCIEIIHbIE
naboparopubie ucnbiTanus. O6onouku cepun OCIIT «Reline» ObLIM yCHemHO HCIBITAHBI B
MOJICBBIX YCJIOBUSIX MPU HCIOJb30BaHUU B KAYECTBE MPOTHUBOIYYMHHOI'O MOKPBITUS CTaTbHBIX
CBallHBIX ()yHAMEHTOB.

Bricokass 3¢ (eKTUBHOCT NMPUMEHEHHS CBAaHBIX (YHAAMEHTOB C MPOTHUBOIYYHHHOMN
ob6onoukorr OCIIT «Reline» ompenensieTcss CHUKEHUEM KacaTeIbHBIX CHJI MOPO3HOTO MMy4YEHUS
HE MeHee yeM B 2 pa3za. biarogaps 3tomy Hanbosee oJHO UCIONb3YeTCs Hecylias CiocoOOHOCTh
IPYHTOB OCHOBAHHS.

Hacrosmuii  cranmapt pa3paboTaH C I[EIbI0 YCTAHOBJICHHS COOTBETCTBYIOLIMX
TpeOOBaHUM MO MPOESKTUPOBAHUIO U YCTPONCTBY CBAalHBIX (YHIAMEHTOB C MPOTHUBOMYYUHHOU
obonoukoii cepun OCIIT «Reliney.

JanHbIit cTanaapt pazpaboTaH:

— Ha ocHoBe CII 24.13330.2011 AxryanusupoBanHas penakuus CHull 2.02.03-85
«Cgaiinble pyaaamenTs» u CIT 25.13330.2012 AxryanmsupoBannas pexakius CHull 2.02.04-
88 «OcHoBaHMs U (PyHAAMEHTHI HA BEUHOMEP3JIBIX TPYHTAX»;

— C Y4ETOM Pe3yJbTaTOB Ja0OPATOPHBIX UCIIBITAHU;

— C YYETOM PEe3yJbTaTOB HaTypPHBIX UCIIBITAHUM;

— C Y4YeTOM OmbITa NPOEKTUPOBAHMS, YCTPOICTBA CBallHBIX (YHIAMEHTOB, a TaKXKe
Pe3yIbTaTOB IKCIUTyaTaIlMH 3AaHUN U COOPY>KEHHH, BO3BEICHHBIX HA CBAHBIX (yHIAMEHTaxX U
OCHOBAHUSIX;

— B COOTBETCTBUHU C TUTIOBOH cepueit 1.411.3-11cm.13 «CBast metamuinueckast TpyouaTas
«CMOT».

Jlannble craHgapT pa3paboTaH Al HNPOEKTHBIX, CTPOUTEIbHBIX U AKCIUTYaTHPYIOIIMX
OpraHu3alyii, MPUMEHSIONINX B CBOUX paboTax MeTamnuyeckue cBau. [IpumeHeHue cBail 1o
JAHHOMY CTaHJapTy U B cooTBeTrcTBUM cepueid 1.411.3-11cm.13 BO3MOXKHO ISl pa3IMUHBIX
3/1aHUH ¥ COOPYKEHUH, KaK /Uit HOBOTO CTPOUTEIHCTBA, TAK U JJII PEKOHCTPYKIIMH.

1 OcHOBHBIE MOJI0KEHUSI M 00J1aCTh IPUMEHEHH S

1.1 Hacrosmmii cTaHaapT pacnpoCTpaHSAETCs Ha IPOEKTUPOBAHME M YCTPOWCTBO
CBafHbIX (YHAAMEHTOB, PpACMOJOKEHHBIX IPEUMYIIECTBEHHO B YCJIOBUSAX ULIMPOKOTO
pacnpocTpaHEeHHUs! CE30HHOIIPOMEP3AIOLINX TyYUHUCTBIX TPYHTOB.

1.2 CranpapTt npuMeHseTcsl NSl CTPOMTENBCTBA U PEKOHCTPYKLMU 3JaHUN PAa3INYHOIO
Ha3HAYeHMs, OMNOpP MOCTOB, MAaruCTpPaJbHBIX TPYOOIPOBOJIOB, BBICOKOBOJBTHBIX JIMHUN
NIEKTpONepead, aHTEHHO-MAaYTOBBIX COOPYKEHHUH, OTKPBITBIX PACIpEACIUTENbHBIX YCTPOUCTB,
JUHUI CBSI3M, MAaJOHAarpy)KeHHbIX M JPYIMX COOPYKEHUH, B TOM YHCJIE BpPEMEHHBIX U
KpPaTKOCPOYHBIX OOBEKTOB, B TajblX, C CE30HHBIM IPOMEpP3aHUEM, U MHOTOJIETHEMEP3IIbIX
IPYHTaxX IPU BOCIPUHUMAEMBIX Harpy3Kkax pazjiudHOro THIIA.

1.3 Cranmapt npeaHasHauyeH i1 HPOESKTHPOBAHMS U YCTpPOHCTBA CBaMHBIX
(GyHIaMEHTOB C MpuUMeHeHueM mpoTtuBonydyuHHOM oOosnouku cepun OCIIT «Reline»
npousBojcTBa 3A0 «YpanbCkuil 3aBOX MOAMMEPHBIX TexHosorud «Mask» (mamee «Y3IIT
«Masiky).

O6onouka OCIIT «Reline» (TY 2247-004-75457705-2014) npenna3HaueHa s
CHIDKEHHS KacaTelbHBIX CHJI MOPO3HOTO IyuyeHuss Ha OOKOBYIO TIOBEpPXHOCTh CBau H
NpEJCTaBIseT COOOH  JIBYXCIOHHYIO, COCTOSIIYI0 U3 TEPMOCBETOCTAOMIM3UPOBAHHOM,
MOJU(DUIIMPOBAHHON M OPUEHTUPOBAHHOM B MPOJOJHLHOM HAMpPAaBIEHUU MOJIHOIEPUHOBOMN
KOMITO3ULIMH U aIT€3UOHHOTO CJIOS] HA OCHOBE TEPMOIUIABKUX aIT€3MOHHBIX KOMIIO3UII.
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1.4 Hcxons u3 TPYHTOBBIX YCJIOBUHM IUIOMIAZOK CTPOUTEIHCTBA UM KOHCTPYKTHBHBIX
OCOOCHHOCTEH 3JaHUH H COOPYKCHHM, JUISL  YCTPOWCTBA CBaWHBIX (PYHIAMEHTOB C
MPOTUBOITYYMHHON 00OJIOUKOM MPUMEHSIOTCS MPOTUBOMYYMHHBIC KEJI€300€TOHHbIE CBAaW WJIU
Metaiinyeckue cBau, B ToM uucie CMOT cepun 1.411.3-11cm.13 npousBoactBa «Y3IIT
«Masik».

1.5 Pa3paboTKy mpoekTa ¢ HMCIOJIb30BAaHWEM CBail C MPOTHUBOIYYMHHOW O00OJOUYKOU
clelyeT BECTH B COOTBETCTBHM C TEXHHYECKUM 3aJaHUEM Ha [POCKTUPOBAHUE U
HEOOXOJUMBIMU HMCXOJHBIMH JaHHBIMU (pe3yJabTaTbl MHXKEHEPHBIX H3BICKaHHM; CBEICHHS O
CEHCMHYHOCTH; JaHHBIE O HA3HAYCHUU, KOHCTPYKTUBHBIX M TEXHOJOTUYECKUX OCOOCHHOCTSX
COOPYKEHHSI M YCJIOBMSX 3KCIUTyaTalllW; BEJIMYUHBI JIEHCTBYIOIIMX HArpy30K; 3KOJOTHYECKUE
TpeOOBaHUS).

1.6 Marepuasbl, IpUMEHsIEMbIE JUIsI yCTPOMCTBA CBAall C MPOTUBOITYYMHHON 000JIOYKOH, a
TakKe W3ACNUS U KOHCTPYKIIMH JIOJDKHBI YIOBIIETBOPATH TPEOOBAHUSM pa3padaThIBAEMBIX
MIPOEKTOB U COOTBETCTBYIOIIMX CTAHAAPTOB. 3aMEHa MPETyCMOTPEHHBIX ITPOEKTOM MaTEpHaOB,
U3JIeNMA M KOHCTPYKIMM, a TakKe H3MEHEHHUS UX PacCIOJIOKEHHUS B COCTAaBE€ BO3BOJUMOIO
COOPYKEHHMS JIOIYCKAETCs TOIBKO IO COINIACOBAHMIO C IPOEKTHOW OpraHu3anue.

1.7 CBau ¢ npOTUBOMYYMHHON OOOJOYKON JOJIKHBI COOTBETCTBOBATH pa3padOTaHHOMY
MPOEKTY U BHITIOJIHATHCS B COOTBETCTBUH C MMPOEKTOM Ipou3BocTBa padot (I1I1P).

1.8 IIpu mpom3BOJACTBE KOHCTPYKLIMM CBail M BBINOJHEHUH PabOT HAa CTPOUTEIHHOU
IUIOIIAJIKE JOJDKEH OBITh 00eCledeH COOTBETCTBYIOIIMN KOHTPOJh KauecTBAa KOHCTPYKIHMH U
KOHTPOJIb TEXHOJIOTHH UX YCTPOMCTBA.

1.9 IlpoexTupoBaHHE U YCTPOMCTBO CBaWHBIX (YHAAMEHTOB C MPOTHUBOIYYMHHOMN
000JI04KOH TOJIKHO BBIIIOJIHATHCS HA OCHOBE U C YUETOM JIaHHBIX O CYIIECTBYIOLIUX MOA3EMHBIX
COOPYKEHHSIX, MH)KCHEPHBIX KOMMYHHKAIUSX CO CBEICHUSMU O TIyOMHAX HUX 3aJI0KEHUS,
JUHUAX DJIEKTporepenad, 3JaHUSIX M COOPYKEHUSIX, PACIOJOKEHHBIX B 30HE BIHUSHUA
BBINOJHEHUS paboT. [IpoeKThl JOMKHBI BKIIOYATh MEPOTIPUSATHS 110 UX 3AILUTE.

2 Buanbl cBait

I[lo Bumy w™arepuana cBaifHble (QYHIAMEHTBI COCTOST W3 METaNIMYECKUX U
JKene300€TOHHBIX CBa.

2.1 MeTa/ulIn4YecKHue CBau

Mertannuueckue cBaM M3 CTaJbHBIX TPYO0 NPUMEHHUMBI TPU YCTPOMCTBE CBAMHBIX
(byHaaMEeHTOB OOJIBIIMHCTBA JKUJIBIX, NMPOU3BOJCTBEHHBIX, a TaKKe He(PTera3oBbIX OOBEKTOB,
BO3BOJMMBIX KaK Ha OCBOECHHBIX CTPOHUTENIbHBIX y4YacTKaxX, TaKk W Ha OTNAJEHHBIX Y4acTKax
CTPOUTEINIBCTBA, TJI€ IPUMEHEHHUIO TaKUX CBall JOJDKHO IIPHUIABATHCA IPUOPUTETHOE 3HAUEHUE.

Cgas cranbpHas metasuinueckas CMOT ¢ nporuBonyunnHoit o6omoukoit OCIIT «Reline»
no cepuu 1.411.3-11cm.13 mpencrasnser co0oil METaTUIMUECKYIO KOHCTPYKIUIO, COCTOSIIIYIO U3
METaJUInYecKoil TpyObl ¢ 000710UKOil, oronoBka W HakoHeuHuka. Kaxmas cas CMOT umeer
YHHUKAJIbHYIO MapKUPOBKY, TJI€ OTPa’KE€HbI BCE HEOOXOIMMBbIE ITapaMeTphl, HallpUMep:

CMOT-325/8-11-b-3-0-A9-11-011/0,4/3,0-09T2C-4
* cBasi ME€TaJUIMYECKasi TpyOuaTas;
* uameTp TpyOosl @ 325 mm;
* TOJIIIMHA CTEHKHU 8 MM;
e nuuHa cBau 11 Mm;
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* Tpy6a 6ecmonas o 'OCT 8732-78 (b);
* Or0JIOBOK MOHTaXXHBIM HECTaHAapTHBHIH (3);
- 5 * HaKOHEYHUK OcTphIit (O);
* Tin a"kepa (A9);
* TU1 XBocToBUKa npoctoii (I1);
* ¢ 000JI0YKOM MPOTUBONYYMHHOW, OTMETKAa OrOJIOBKOB CBail IO
npoekty 0,4 M, TITyOrHA CIIOSl CE30HHOTO TIpoMep3anusi, OTTanBaHus 3,0 M;
* cBas u3rortosseHa u3 crtaiu 091 2C-4.

?

Cepus 1.411.3-11cM.13  00OBEAMHSET U TUITU3UPYET METALITUICCKUC
CBau C HAKOHEYHUKAaMH, OTOJIOBKAMH, AHKEPHBIMM U IIPOTUBOIYYHMHHBIMU
MeponpusATHsAMHU. BpIOOp Tuna cBau, €€ XapakTepUCTUK M crocoda
YCTPOMCTBA YCTAHABIMBAETCS IMPOEKTOM B 3aBUCHUMOCTH OT HHXEHEPHO-
I€OKPHOIOIHYECKHX yCI0BUH CTPOUTENBCTBA, KOHCTPYKTHUBHBIX
0COOEHHOCTEH COOPYKEHUS i TEXHUKO-IKOHOMUYECKOH 11e1ec000pa3HOCTH.

[Ipy npoeKTHpPOBaHUM OCHOBaHMH M (YHIAMEHTOB 3JaHUM U
COOpY)KEHHI BBIOOp KOHCTPYKLIMH CBAHOTO (yHIaMEHTa W BUAA CBaii
ClleAyeT HPOU3BOAUTh HCXOAS U3 KOHKPETHBIX YCJIOBUH CTPOUTEIbHOMN
IUIOLIA/IKM U IPOEKTHPYEMOro OOBEKTa Ha OCHOBE PE3YyJIbTaTOB TEXHUKO-
HKOHOMHUYECKOTO0 CPABHEHUS BO3MOXKHBIX BapUAHTOB IPOEKTHBIX pEIICHUM
e (GyHIAMEHTOB C YY€TOM HAJIU4YUS COOTBETCTBYIOIIMX IPOHM3BOJCTBEHHBIX
| 0a3 1 MaTepHaJIbHBIX PECYPCOB Y 3aKa3zuMKa U NOJPSAIUUKA.

Takxe, BO3MOXHO  HIPUMEHATh  METAJUIMYECKHE  CBaM  C
npotuBonyunHHou ob6onoukoir OCIIT «Reline» mo npoekTy. YcTpoicTBO 0007I0YKY Al TAKUX
CBall MPOM3BOAMUTCS HEMOCPEACTBEHHO HAa CTPOUTENBHOM TUIOIIAIKE.

Merannuueckrue cBau M3roTaBIMBAIOTCA U3 CTAIBHBIX TPYO nuamerpamu oT 159 mm 10
530 mm mo T'OCT 8732-78 «TpyObl crampHble OECIIOBHBIE TOpsYeae)OMHPOBAHHBIC» C
TOJIIMHONW cTeHKHU §...20 MM M MeTaJulndeckux TpyO numamerpamu oT 159 mm no 820 mm no
I'OCT 10704-91 «TpyOsl cTambHbIE 3IEKTPOCBAPOUYHBIE MPSIMOIIOBHBIE) C TOJIIUHON CTEHKH
8...20 mm. TpeboBaHus K cTanu TpyO M K KaueCTBY MOCTaBKU IpuBeneHsl B cepuu 1.411.3-11
cm.13.

Jmuner cait mo I'OCT 8732-78 u I'OCT 10704-91 orpanuuensr 12,5 m u 12,0 m
cooTBeTCTBeHHO. [Ipm HeoOXxoaumocTu (IO pacyery), AJMHBI CBall YBEIMYMBAIOT CBAapKOM:
CTBIKOBBIM CBapHBIM COEIMHEHUEM WJIN COCIMHEHUEM Hakjaakamu. [Ipum CTBIKOBOM CBapHOM
coequHennn coriacHo ['OCT 5264-80 mnpousBonutTcsi pasaenka Kpomok. Ilpu cBapke
HaKJIaJKaM{ TPOU3BOAMTCS pacueT JUIMHBl CBapHOro IIBa, s oOecreueHHs MPOYHOCTU
CBapHOI'O COETUHEHMUSI.

CThIKM TIpU CBapKe CTalbHBIX TPYO TOJDKHBI COOTBETCTBOBAThH TPEOOBAHUSAM: IIBBI U
IpUJIeraromias MoBepXHOCTh TPyO (10 o0e CTOPOHBI IIBA) HEOOXOAMMO OUMCTUTH OT IIIJIakKa,
qacTeil pacIuIaBJICHHOr0 MeTaljla M OKAJIMHBI, Ha LIBaX HE JOJDKHO OBbITh MPOXKOTOB, TPELIHH,
MI0JIPE30B, BHIXOIALINX Ha MIOBEPXHOCTH MOP U KPaTEPOB.

KoHTponb KauecTBa CBapHBIX COEAMHEHNHN OCYILIECTBISAETCS:

- CHCTEMaTH4YeCKUM HaOJIOJICHHEM 3a BBINOJIHEHHEM TpeOOBaHUN  3aJaHHOTO
TEXHOJIOTUYECKOI0 IIPOLIECCA CBAPKH;

- HapyXHbIM ocMOoTpoM 100% cBapHBIX HIBOB C MTPOBEPKOI pa3MepOB;

- HepazpymawmuMu Mmetogamu KoHTpoist — 100% cBapHBIX CTBIKOB IIBOB (T10
COTJIaCOBAHHUIO).
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2.1.1 HakoOHEYHNKH METAJJINYECKHUX CBall

[IpumeHeHne pa3nMUHBIX TUIIOB HAKOHEYHHKOB JUI METAJNIMYECKMX CBail IO3BOJIET
no0uThCsL OoJiee JIETKOro MOTPY)KEHHs Tella CBau B T'PYHT, a B CiIy4ae MPUMEHEHHUs CBail C
AQHKEPHBIMA HAKOHEYHHKAMU — YBEJIMYEHHUS HECylled CHnocoOHOCTM CBaM Ha JIeHCTBHE
BBIIEPTUBAIOIINX HArpy30K. TUIl MPUMEHSEMOr0 HAKOHEUHHUKA OIpEAeNseTcs Mo pe3ylbTaTam
MH)KEHEPHO-TCOJIOTMYECKUX M3BICKaHUI B COOTBETCTBUHU C BBHIOPAHHBIM CIIOCOOOM IMOTPYKEHUS
cBav. OCHOBHbBIE TUITHI HAKOHEYHHUKOB IpejicTaBieHbl B cepuu 1.411.3-11 cm.13.

Hcnonp3oBanue cBail C OCTPHIM HAKOHEYHHKOM OOYyCIaBIMBACTCA  CIIOCOOOM
norpyxeHust cBau. s morpyxeHuss cBail 3a0MBHBIM CIOCOOOM HEOOXOJUMO TMPUMEHSTH
OCTpBIIi HAaKOHEYHHK CBaW, Ui Oypo3abMBHOro crocoba HEOOXOIUMO NPUMEHSATH OCTPBIN
HAKOHEYHHUK C OTBepcTUsMU. Hannuue oTBepcTuii Ha Tejae HAKOHEUHUKA MO3BOJISIET YMEHBIIUTh
COIPOTHBIICHUE BO3/yXa B CKBa)XMHE IIPU 3a0UBKE CBaM.

[Ipu ucnonb30BaHUKM METAUIMYECKOM cBaM, KaK CBaM CTOMKH, C ONMHUPAHUEM Ha KPOBIIO
CKaJbHBIX IOPOJA, MM Kak o0cagHOM TpyObl g OeroHUMpoBaHus OypoHAOMBHON cBau
HEoOXOIUMO TpHMEHEeHHEe cBau 0e3 HakoHeuHuka. OOcagHas Tpyba HCIONB3yeTcs IS
3aKpeIyICHUs] CTEHOK CKBAXKMHBI IIPU HAJUYMU B TOJIIE T'€OJIOTMUECKOT0 pa3pe3a TIIMHHCTBIX
TPYHTOB BbIII€ YPOBHS IPYHTOBBIX BOJ. bypoHaOuBHAs cBast HCIIONB3yeTCs KaK CBasi CTOMKA MPU
HAJIMYUU CKAJIbHBIX TPYHTOB B TOJIIIE I'€0JOIMUECKOro paspesa. B atom ciydyae mMeramnuueckas
CBasi MOTPYXkaeTrcs O KPOBJIM CKAJbHBIX T'PYHTOB, CKajlla MPOOYpHBAeTCs Ha HEOOXOIUMYIO
IyOMHY 3a/IeJIKU CBau, B TEJIO TPYObl M CKBa)XKUHBI IOTPYXKAETCSl apMaTypHBIM Kapkac ¢
MOCIEAYIOIEH 3aMMBKO OETOHHON CMEChIO.

CBau ¢ TynmbIM HAKOHEYHHKOM HCTOJIB3YIOTCS TP OypOOITYCKHOM CIIOCO0€ MOTPYKEHUS
CBau.

CBau ¢ rIyXuM HaKOHEYHHKOM C OTBEPCTHEM HCHOJB3YIOTCS TAKXKe MPHU OYpOOIyCKHOM
crocobe TorpyKeHusi cBau. Takoil THUN HaKOHEYHHKA MOXKET TPUMEHSTHCS HCXOIs W3
KOHCTPYKTUBHBIX COOOpaK€HUH 10 CrelMaIbHbIM TPEOOBAaHUSAM KOMIIAaHUH [TPOEKTUPOBIIIKKA.

2.1.2 AHKepHbIe MeTa/LINYeCKHe CBau.

AHKepHBIE CBau HCIOJB3YIOTCS B Pa3jIMYHBIX KOHCTPYKIHMSAX CO 3HAYUTEIBHBIMU
BBIIEPTUBAIOIIMMA ¥ MOMEHTHBIMU Harpy3kamM, TakKUMHM KaK MadTbl, OAallHH, OIOpPbI
TpyOONPOBOJOB U JIMHUH 3JIeKTponepeaay U T.J., U MpeJAHa3HAYEHbI /Ul TOBBIILIEHHUS HeCyIlen
CIIOCOOHOCTH CBail Ha BbIIEPTUBAIOIINE HATPY3KHU, IPU YMEHbBILIEHUY JJIUHBI CBaU.

AHKepHass cBasg COCTOMT M3 METANIMUECKOW TpyObl C HaBapeHHbIM Ha Hee
METAIJIMYECKUM HAKOHEYHMKOM U aHKEPHBIMU DJJIEMEHTaMH, MPEACTaBISIONMMU COOOMH
HaBapeHHbIE HA TEJO CBaW 3JIEMEHTHl NMPOKATHBIX Mpoduiiel (YyroikoB, apMaTypbl, CETMEHTOB
TpyObl). JlIMHAa M KOJMYECTBO aHKEpPOB, YacTOTa MPHUBapa U THUIl ONPENEISIOTCS MPOEKTHON
OpraHu3alef B COOTBETCTBMM C PAaCYeTOM yJepXKHMBamollell crnocoOHOCTH OOKOBOM
MIOBEPXHOCTU CBAaW M aHKEpPOB. B KauecTBe aHKEpOB CBaW BO3MOYKHO NPUMEHEHUE aHKEPHOIO
YIIMPEHHOIO HAKOHEUHUKA C YroJIKaMH. Pa3iavuHble TUIBI aHKEPOB CBail MIPUBENEHBI B CEpUU
1.411.3-11 cm.13.

[TorpyxeHue aHKEpHBIX CBail MPOM3BOIUTCS OypOONyCcKHbIM criocoboM. IIpocTpaHcTBO
MEXy HapyKHBIMU ITOBEPXHOCTSIMHU CTBOJIA CBAM M HAKOHEYHHUKA W MMOBEPXHOCTHIO CKBAKHHBI
JIOJDKHO OBITh TOJIHOCTBIO 3allOJTHEHO PACTBOPOM, HAXOMAALIMMCS IOCIEe YCTAaHOBKHM CBau B
TBEPOM COCTOSSHUM U 00€CTEeUMBAIOUINM CLEIUIEHHE CBail ¢ TPYHTOM. AHKepHasi cBasi UMeeT
BBICOKYIO HECYIYI0 CHOCOOHOCTh Ha JeMCTBUE BBIIEPrHBAIOIIMX HArpy30K, MPUMEHSETCS
MIPEUMYILECTBEHHO NPU CTPOUTEIBCTBE HA BEUHOMEP3JIBbIX I'PYHTAX.
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[Tocne ycTaHOBKM aHKEPHBIX CBall HEOOXOAMMO MPOU3BOAUTH MCIBITAHUS KOHTPOJIBHBIX
cBail BblAepruUBalOIMMH Harpy3kamu. [lyrem mnoabOopa momepeuHbIX pa3MepoB CTBOJIA,
OTKpPBITOM TOBEPXHOCTH HAKOHEYHHMKA M CKBRXHHBI MOXXHO OOECIEeYUTh HEO0OXOIUMYI0
HECYIIYIO CIIOCOOHOCTD IpeajiaraeMoil aHKEpHOM CBau MpH JIIOObIX TPYHTAX C MUHUMaJIbHBIMU
3aTpaTaMy Ha U3TOTOBJICHUE TAKUX CBail.

2.2 Kene300eTOHHBIEC CBAU

XKenezoberoHHbIE CBaW CIEAYeT NPUMEHSTh IPU CTPOUTEIBCTBE Ha JIOCTATOYHO
OCBOGHHBIX yuyacTKax (Kak MpaBujio, B Ommkalmmx oOT 0a3 CTPOHUHAYCTpUU pallOHAX)
IIPEUMYIIECTBEHHO II0J] JKWJIblE W IPOM3BOJACTBEHHBIE 3JaHUS KpPYIHOIIAHEIbHOIO WIN
KaMEHHOTO THIIA.

CBan  xenme300€TOHHBIE  KBAJPATHOTO  CIUIOIIHOTO  CEYEHUS C  MONEPEUYHBIM
apmupoBanueM ctBojia o TY 5817-007-75457705-2016 npennasHaveHbl AJIs CTPOUTEIBCTBA U
PEKOHCTPYKIMHN (PYHAAMEHTOB 3JJaHUI Pa3IM4YHOTO Ha3HAUEHUs, ONIOP MOCTOB, MaruCTPabHbIX
TpyOONpPOBOJIOB, BBICOKOBOJBTHBIX JHMHMN 3nekTpornepenad (BJI), aHTeHHO-Ma4YTOBBIX
coopyxkeHnii (AMC), OTKpBITBIX pacipeneauTenbHbix ycrpoicts (OPY), nunuit ceazu (JIC),
MallMH ¥ MEXaHU3MOB C JMHAMUYECKUMHU HArpy3KaMu U JPYTHX COOPYKEHUM, B TOM 4YHCIIe
BPEMEHHBIX U KpPAaTKOCPOUYHBIX OOBEKTOB B COOTBETCTBUM C TPOEKTHOH JOKYMEHTAaLHUEH,
pa3paboTaHHOW U YTBEPXKIECHHOW B YCTAaHOBICHHOM TMOpPSAKE, B TajblX, C CE30HHBIM
IIPOMEP3aHUEM U MHOTOJIETHEMEP3JIbIX IPYHTAX.

[IpoTuBONy4YHHHBIE  JK€I€300€TOHHBIE  CBaW  TOCTaBISIOTCA C  HAHECEHHOM
npotuBonydrnHHOH 060m0ukoit OCIIT «Reline» Ha cTBOI CBam.

Takxke, BO3MOXHO TMPUMEHEHHE >KEJIEe300€TOHHBIX CBall MO Pa3IUYHBIM CEpUsSM Ha
xene300eronHble cBau win o 'OCT 19804 ¢ ucnosnb3oBaHreM 000JI0YKM MPOTUBONYYUHHOU
cepun OCIIT «Reline» mo TY 2247-004-75457705-2014, mnpousBoxactBa Y3IIT «Masky».
YcrpoiicTBO  000JI0YKM ISl TakMX CBall MOXET IPOM3BOAUTHCA HEMOCPEICTBEHHO Ha
CTPOUTENIBHOM IJIOIIAJIKE.

3 OcHOBHBIE 110/107KEHHSI 110 IPOEKTHPOBAHUIO

3.1 OcHoBanuss u (QyHAAMEHTHl 3JaHUH M COOPYXKEHHH (Hanee «COOPYKEHUs»),
BO3BOJMMBIX Ha TEPPUTOPHUU PACIIPOCTPAHEHUS] MHOTOJIETHEMEP3IIBIX U TAJIBIX TPYHTOB, CIEAYET
IIPOCKTUPOBATh HAa OCHOBE pPE3YJIbTAaTOB  CIIEHNUAIBHBIX HHXEHEPHO-TEOKPHOJIOTHUECKUX
(MHXXEHEPHO-TE€OJIOTHYECKUX, MEP3JIOTHBIX U THUIPOTEOJIOTUYECKUX) H3BICKAaHUH € y4eToM
KOHCTPYKTUBHBIX M TEXHOJOTMYECKHX OCOOEHHOCTEH MPOEKTUPYEMBIX COOPYKEHHUH, HX
TEINIOBOTO M MEXAHUYECKOIO0 B3aUMOJCHCTBUSA C TPyHTAaMU OCHOBAaHMM UM BO3MOMKHBIX
W3MEHEHUN TE€O0JOTMYECKUX WIA I'€OKPHOJOTMYECKUX YCIOBHUW B PE3YyJIbTATE CTPOUTEIBCTBA U
JKCIUTyaTalldd COOPYXKEHUH M OCBOEHUS TEPPUTOPHUM, YCTAHABIMBAEMBIX II0 JaHHBIM
WHXEHEPHBIX M3BICKAHMM W  TMPOTHO3HBIX  TEIJIOTEXHUYECKHUX, Je(POPMAlMOHHBIX U
IIPOYHOCTHBIX PACYETOB OCHOBAHUM.

3.2 [Ipu npoeKTUPOBAHUN OCHOBAHUM U (PyHIAMEHTOB Ha MHOTOJIETHEMEP3IBIX U TaJIbIX
IPpYHTaxX CJEAyeT Y4YUThIBAaTh MECTHBIE YCIOBUS CTPOUTENIBCTBA, TPEOOBAHUS K OXpaHe
OKpYKaroIlled Cpelbl, a TaKXKe HWMEIOIIMICA OIBIT IPOCKTUPOBAHUS, CTPOMUTENIBCTBA U
JKCILTyaTaliu COOPYKEHUH B aHAJIOTMYHBIX YCIOBUSAX.

Bb160p NpoOEKTHBIX pelieHuid OCHOBAaHMW M (YHIAMEHTOB CIeAyeT MpPOU3BOJUTH Ha
OCHOBAaHUHU TEXHUKO-D)KOHOMUYECKOIO CpPAaBHEHMS BO3MOJKHBIX BAPUAHTOB C OLICHKOH II0
MIPUBEJICHHBIM 3aTpaTaM C Y4E€TOM HaJIeKHOCTH.
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3.3  MHXEHEpHO-T€OKPUOJIIOTUUECKUE  W3BICKAaHHUA ISl  CTPOUTENbCTBA  JTOJIKHBI
BBIIIOJHATBCS B IIOPSAKE, YCTAaHOBJIEHHOM  JEHCTBYIOIUMMHU  3aKOHOJATEIbHBIMH U
HOpMaTUBHBIMU akTamu Poccuiickoit @enepanuu, cyorexToB Poccuiickoit @enepanuu.

3.4 Ilpu KOMIUIEKCHOM HPOBEIEHUHM H3bICKATEIbCKUX padOT MporpaMMmy HHKEHEPHO-
reOJIOTUYECKUX M3BICKAaHUM CleyeT YBS3bIBaTh C MPOrpaMMaMM APYTUX BHUJIOB U3bICKAaHUU (B
YaCTHOCTH, MHKEHEPHO-3KOJIOIMUECKUX ) BO N30eKaHUe TyOIMpOBaHUS OTAEIbHBIX BUJIOB paboT
(Oypenusi, orbopa 00pa3noB u T.M.). MHKeHEpHbIE HW3BICKAHWS JOJDKHBI OBITH OCHOBaHBI Ha
000011eHnN MHPOPMALIMK, OXBATHIBAIOLIEH BCE BUJIbI U3BICKATEIBCKUX PA0OT, BHIIIOJIHEHHBIX HA
TEPPUTOPUH.

3.5 TexHuyeckoe 3aJaHME€ Ha NPOCKTUPOBAHME OCHOBaHMK W (YHIaMEHTOB Ha
MHOT'0JIETHEMEP3JIBIX U TAJIBIX TPYHTAX JIOJKHO COAEPKATh CIIEIYIOIINE CBEICHU:

— HalMEHOBAaHUE 00BEKTa;

— reorpaduueckoe NoJ0KeHnEe 00bEKTa;

— BMJ CTPOMTEIbCTBA (HOBOE CTPOMUTENBCTBO, PEKOHCTPYKLUS, paCIIMpEHHE,
TEXHUUYECKOE IEPEBOOPYKEHUE, KOHCEPBAIIUs, IUKBU ALK );

— 0c00BbI€ YCIIOBUS CTPOUTEIbCTBA;

— CPOK OKOHYaHHUS CTPOUTENIbCTBA, JIUOO0 BBOJIa O0BEKTA B KCILTyaTallHIO;

— TpeOOBaHUs K IPOEKTUPOBILHUKY;

— CTaJAUMHOCTh MPOEKTUPOBAHUS;

— TpeOOBaHUs 110 BAPUAHTHOM U KOHKYPCHOU ITPOpabOTKeE;

— TpeOOBaHUS MO BHIIOIHEHHUIO UCCIIE0BaHUN U KOHCTPYKTOPCKUX pa3paboToOK

— TpeOOBaHUs K TEXHUUYECKUM PELICHUSIM;

— TpeOOBaHUs K COCTaBY U 0()OPMIICHUIO IPOEKTHOU JJOKYMEHTAIUU;

— CpOKM Hayajia paboT U BbIJJa4uu NPOEKTHOHN TIOKYMEHTALUY;

— XapakTepucTuka oObeKTa (YpOBEHb OTBETCTBEHHOCTH, KaTErOpUU B3pPbIBO- U
HOKapOONAaCHOCTH, PACUETHBINA CPOK 3KCILITyaTallul COOPYKEHHI);

— IepeyeHb TEXHUYECKUX PErJIaMEHTOB, HALIMOHAIBHBIX CTaHAAPTOB, HOPM, CTaHJIAPTOB
OpraHu3aluii, COOTBETCTBUE KOTOPBIM JIOJIKHO ObITH 00€CIeueHO MpU MPOEKTUPOBAHUM;

— TpebOBaHUsI K NPOBEACHUIO, OQOPMIICHUIO W MPEJICTaBICHHUIO pacyeTa CTOMMOCTHU
CMP.

3.6 KomIuieKT npoeKTHOM JOKYMEHTAallMM Ha YCTPONCTBO OCHOBaHMHM U (PyHIaMEHTOB
COOPY’KEHUH IJI0IIaJ0K 00yCTPONHCTBA JOHKEH BKIIHOYATH!

— 00110 MOSCHUTENIBHYIO 3aIUCKY;

— BBIOOp NMPUHIIMIIA HCTIOIB30BAaHMs TPYHTOB B KaU€CTBE OCHOBAHUN COOPYKEHUH;

— MPOEKT OCHOBaHMM M (PYH/IaMEHTOB COOPY)KEHMH, BKIIIOYAIOLIUI KOHCTPYKTHUBHBIE
pelIeHns, NPOYHOCTHBIE U JAe(OopMaIMOHHBIE pacueTbl KOHCTPYKUMH (yHIAaMEHTOB U
OCHOBaHHIA;

— MPOEKT TepMOCTaOMIM3allUK TPYHTOB OCHOBAHUS, BKJIIOYAIOIIUN MPOrHO3 U3MEHEHHUs
MEP3JIOTHO-TPYHTOBBIX YCJIOBHM W THUAPOTEOJIOTMUECKOT0 peXuMa TEppUTOpPUN B Ipolecce
3aCTPOMKH U MOCIEAYIOUIEH HKCITyaTaluy IIJIOMAJA0K U PACIOI0KEHHBIX Ha HUX COOPYKEHUH,
a TaKke BBIOOp M pacyeT YCTPOMCTB U MEpONpUATHH, oOecrneuyuBarolmMX COOJII0/IEHUE
YCTaHOBJIEHHOI'O PACYETOM TEIUIOBOTO peXHMMa IPYHTOB B OCHOBAHUHU COOPYKEHHS B IpoIiecce
€ro CTPOUTENBCTBA U SKCILTyaTalluU:

— TPOEKT HHKEHEPHO-TEOTEXHUYECKOTO MOHMTOPHHIA OTAEIBHBIX COOPYKEHUH H
IUIOUIA/IKK B IIEJIOM: TNPOBEJIEHUE CHCTEMAaTHYECKHX HATYpHBIX HAOMIOJEHHUI 3a COCTOSTHUEM
IPYHTOB OCHOBAaHUH U (QYHIAMEHTOB (B TOM YyHCIie HAaOIIOAEHUH 3a TeMIIepaTypoil TPYHTOB, KaK
B TIpOIIECCE CTPOUTENHbCTBA, TaK M B MEPHOJ IKCILTyaTal[Md COOPYKEHMs) U YCTOWYUBOCTHIO
3aHUM U COOPYKEHUM.
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3.7 TIpoeKkTHOE COCTOSIHWE TPYHTOB OCHOBaHHUS U HEOOXOJHMMEBIE ISl €r0 COOJIOCHHUS
TpeOOBaHUsl K MpaBUIaM JKCIUTyaTalliM COOPY>KEHUS JOJIKHBI BXOJUTh B COCTaB MPOEKTHOM
JOKYMEHTAllMM 10 TEOTEXHUYECKOMY MOHHUTOPHUHTY, TI€pPEeIaBacMoOil AKCIUTyaTUpPYIOIIEh
OpraHH3aIHH.

CooTBeTCTBHE COCTOSIHMSI TPYHTOB OCHOBaHMS M (DYHIAaMEHTOB MPOEKTHBIM
TpeOOBaHUSIM TMPH CJa4Ye COOPYKEHHsS B OKCIUTyaTallMI0 JOJDKHO OBbIThb MOJATBEPKICHO
pe3yjibTaTaM HATYPHBIX H&6JIIOI[€HI/Iﬁ, BBIIIOJIHCHHBIX B HICPUOJ CTPOUTCIILCTBA COTJIACHO
nporpamMMe. Ilpu cpaue 3aKOHYEHHOTO CTPOMTENBCTBOM COOPYXKEHHUS SKCILTyaTUPYIOLIEH
opraHu3anv JOJI’KHBI OBITH nepcaanbl IUJIaH PaCHOJIOXKCHUA Ha6JHOI[aTeJIbHBIX CKBaXHH,
HUBEJIMPOBOUYHBIX PETIEPOB U MAPOK U MPOrpaMMa AalbHEHIINX HAOII0IeHH.

4 OCHOBHbDIE N0JI0OKEHHUS 110 pacuery

4.1 OCHOBHBIMHU MapaMeTPaMU CBau, XapaKTEPU3YIOIUMH €€ HECYILYI0 CIOCOOHOCTD 110
MaTepualy CBau U IPYHTY, SBIIAIOTCS €€ IUaMeTp, TOJIIIMHA CTEHKU CBau U JUIMHA 3a/I€JIKU CBau
B IpyHT. Bb10Op nuaMeTpa cBau U TOJIIMHBI CEYEHUsI CTEHKH CBaM OCYLIECTBIISIETCS pacyeToM B
3aBUCUMOCTH OT HWH)XEHEPHO-TE€OKPUOJIOTUYECKUX YCIOBUM IUIOIIAJKU CTPOUTENIHLCTBA,
IepeiaBaeMbIX Ha CBAl0 HArpy3oK, KOHCTPYKTHBHBIX OCOOCHHOCTEH COOpYXEHHMS U TEXHHUKO-
SKOHOMMYECKOTO CPAaBHEHUSI BO3MOKHBIX BapUAHTOB IIPOEKTHBIX PEILICHUH.

4.2 TIpn mpOoeKTUPOBAHUU CBaW HEOOXOIUMO MPOU3BOJAUTH MX pacueT M0 yCTOMYMBOCTH
U TPOYHOCTH HA BO3JAEHUCTBUE CHUJI MOPO3HOIO IYYEHMs, KaK JUIsl YCIOBHH SKCILTyaTalluu
COOPYKEHHMsI, TaK U JJIs IEPUOAA CTPOUTENBCTBA.

4.3 Pacuertsl cBail BeinosHUTH B cootBeTcTBUU ¢ CII 22.13330.2011 AkTyanuzupoBaHHast
pemakius CHull 2.02.01-83* «OcHoBanust 3manuii u coopyxenmit», CII 24.13330.2011
AxrtyamusupoBanHas penmakuuss CHull 2.02.03-85 «Cpaiinbie  ¢yanamenter» u  CII
25.13330.2012 AxryanusupoBanHas penakuus CHull 2.02.04-88 «OcHoBanust 1 ¢yHIaMEHTHI
Ha BEYHOMEpP3JbIX IpyHTax». llogoOpaHHbIE B COOTBETCTBUM C MPOEKTHBIMH Harpyskamu
JUIMHBI, TAAMETPbI U TOJNIIMHBI CTEHKH CBaW TUIIU3HUPYIOTCS, U MPOBEPSIOTCA HA JEHCTBUE CHII
MOpPO3HOTO Iy4yeHUs, KaK B YCJIOBMSX OKCIUIyaTallud COOPYKEHHUS, TaK U B IEpUOJ
cTpoutenbeTBa. [Ipn HEOOXOUMOCTH B MPOEKTE JIOJIKHBI ObITh MPEIYCMOTPEHBI MEPOIPUATHUS
10 MPEAOTBPAILEHUIO BBITYYMBaHUS (YHIAMEHTOB B IIEPHOJ] CTPOUTEIIHCTBA.

4.4 Tlpu pacuere OCHOBaHMM M (YHIAMEHTOB IO YCTOMYMBOCTH M TPOYHOCTH Ha
Bo3aeicTBUe cuil Mopo3Horo mydeHus no CIT 25.13330.2012 (Akryanu3upoBaHHas peJakuus
CHull 2.02.04-88) (n.7.4.1-7.4.3) g cBail, MOKPHITHIX 000JIOUKaMU MPOTHUBOIYYUHHBIMU
tepmoycaxkuBaeMbiMi  OCIIT «Reline» k 3HaueHUAM Tg, CIEAYET MPUMEHITh KOIPPUIUEHT
0,42.

[TosryueHHbIe JaHHBIE PEKOMEHAYETCSl MCIIOJIb30BaTh MPHU MPOECKTUPOBAHUU OCHOBAHHM
coopyxeunii Il u Il kmaccoB OTBETCTBEHHOCTH coopykeHui (B cootBercTBuU ¢ 1.7.4.3 CII
25.13330.2012. AxkryanusupoBanHas peaakiuss CHull 2.02.04-88). s coopyxenuii | kiacca
OTBETCTBEHHOCTH MOHMXKAOMMN KO3()(UIMEHT K 3HAYCHUSIM T, CIEAYET ONpEeAeNsiThb, Kak
[IPaBWJIO, ONIBITHBIM ITYTEM.

5 Pacuer cBaii ¢ o0os10ukamu nporuBony4uHHbIMH OCIIT «Reline» Ha
BO3/leiicTBHE CHJI MOPO3HOI0 IIy4YeHHs 1JIs1 CBAHHBIX (pyHIaMEHTOB

5.1 Ilpu cTpouTenbcTBe 3AaHMM M COOPYXKEHHH Ha CBaWHBIX (yHIAMEHTaX B
CE30HHONPOMEP3AIOIIUX UM UCKYCCTBEHHO 3aMOPOKEHHBIX IyYHHUCTHIX IPYHTAaX HEOOXOIMMO
YUUTHIBaTh  KacaTelIbHbIE CHJIBI MOPO3HOTO IydeHus. PacueT ocHOBaHMI M CBailHBIX
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(GyHIaMEHTOB O YCTOWYHMBOCTH M MPOYHOCTH Ha BO3JCHCTBUE CHJI MOPO3HOTO ITy4YCHHS
TPYHTOB CJIEZlyeT IPOU3BOAUTD IPU KCILTyaTalluy HEOTAILUIMBAEMBIX COOPYKEHHUH, MauT JIMHUN
ANIEKTpONepesayl U MOOHMJIBHOW CBSI3M, TPYOONPOBOJOB W Jp. WIA HpU KOHCEPBALUHU
COOPYXKCHMM, a TaKXKe I YCIOBUM IEpHOJa CTPOMTENBLCTBA, €CIM A0 Iepelayd Ha CBau
IIPOCKTHBIX HAarpy30K BO3MOXXHO IIPOMEpP3aHUE TIPYHTOB CJIOS CE30HHOIO IPOMEp3aHus -
OTTauBaHMs WM BBINOJIHACTCS UCKYCCTBEHHOE 3aMOpa)KMBaHHE I'PYHTOB (IIPU CTPOMUTENIHCTBE
METPO WJIM SKCILTyaTalluy MMOMEIIEHUH C OTpuLaTeNIbHO Temneparypoil). Ilpu Heodxoaumoctu
B IPOEKTE JOJKHBI ObITh IPEIYCMOTPEHBI MEPONPUATHS O MPEIOTBPAILECHUIO BBITYYMBAHUSA
CBall B IEpUOJ] CTPOUTEIBLCTBA.

IIpumeuanue — /laHHEII pacueT HE MPUMEHSETCS MPH MPOEKTHPOBAHNE CBaWHBIX (DYHIaMEHTOB
COOPYKEHHH, BO3BOAWMBIX Ha MHOTOJIETHEMEP3NIbIX TPYHTaX, CBAWHBIX (YHIAMEHTOB MAIlHH C
JMIMHAMHYCCKAMHU HArpy3KaMH, a TakKe OIMOpP MOPCKUX HE(PTEIPOMBICIOBBIX M JPYTUX COOPYKCHUIA,
BO3BOJIMMBIX HA KOHTUHEHTAJILHOM IIEIb(e.

5.2 YcroiiunBOCTh CBaHBIX ()yHAAMEHTOB Ha JE€iCTBHE KacaTelbHbIX CHJI MOPO3HOTO
IIy4E€HHsI TPYHTOB HAJUIEKUT IPOBEPSATH 110 YCIOBHUIO

Ve
A FSZFrf’ (5.1

IZIE Tp - PacYETHas yJelIbHas KacaTenbHas cuila ydenus, klla, npunumaeMas corimacHo
yKa3zaHusM 5.3;

Ay, - TI0ma b GOKOBOM IIOBEPXHOCTH CMEP3aHUs CBAU B IIPeJieaX PacueTHOMN TIIyOHHbBI
CE30HHOI'O IIPOMEP3aHMsA-0TTauBaHNs TPYHTA WIIH CJIOSI UCKYCCTBEHHO
3aMOPOYKEHHOTO TPYHTA, M}

F - pacueTHast Harpy3ka Ha cBato, KH, npuaumaemas ¢ koapduimentom 0,9 no Handosnee
HEBBITOZIHOMY COYETAHUIO HArPY30K M BO3JECHCTBHM, BKIIKOYAsl BBIICPTUBAIOIINE
(BeTpoBbIE, KPAaHOBBIE U T.I1.);

F,y - pacueTHOE 3HaYEHHE CUJIBI, YAEP/KUBAIOILEH CBAIO OT BLITYYMBAHHUS BCIICICTBHE
TpeHUsi ero GOKOBOM MOBEPXHOCTHU O TAJIbIHA TPYHT, JISKAIMNA HIKE pacdeTHON
rTyOuHbI TpoMep3anus, KH, npuHrmMaemMoe o ykazanusim 5.4;

Ye - KOO GUIMEHT ycI0BUil paboThl, TpUHUMaeMblil paBHbIM 1,0;

% - KO3 UIMEHT HAJIS)KHOCTH, TPUHUMAaEMbIi paBHbIM 1,1.

TmAm —

5.3 PacyeTHyro ynenpHYIO KacaTelbHYIO CHIy MOPO3HOTO IydeHus 7, klla, cienyer
ONPEAENATh, KaK IPAaBUJIO, ONBITHBIM ITyTeM. [Ipy OTCYTCTBHM ONBITHBIX JAHHBIX JOIYCKAETCA
NPUHUMATh 3HAYEHHE Tj, 10 Tabauie 5.1 B 3aBUCUMOCTH OT BHJIA U XapaKTEPUCTHK IPyHTA.

5.4 PacueTtHoe 3Ha4YeHue cunbl Fin, KH, ynepkuBaromieil cBau OT BBIIIYYHBAHUSA, CIEIYET
OTIPENIETATh TIO (hopMyIie

F,=u) fh, (5.2)
i=1

TJIe U - IEPUMETP CCUCHHSI IIOBEPXHOCTH CIIBUTA, M, IPUHUMAEMBIN PABHBIM ITEPUMETPY
CCUCHUS CBaU,
h; - TOJIIAHA i-TO CJIOS TAJIOTO TPYHTA, PACTIOI0KEHHOTO HIKE TIOJIOMIBEI CIIOS
MIpOMep3aHusi-OTTauBaHUS, M;
f; - pacdeTHOE COTPOTHRIICHUE i-TO CJIOS TAJIOTO TPYHTA CIBUTY IO IIOBEPXHOCTH
cBau, klla, npuaumaemoe no tabnuue 7.3 CIT 24.13330.2011.
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Tabmuma 5.1

3Hauenus 7, klla, npu
l".]'lyﬁl/ll-le CE€30HHOI'0
NpoMep3aHus - OTTAUBAHUS
dtha M

Mo 1,5 | 2,5 | 3,0 u GoJtee

'pyHTBI M MX XapaKTePUCTHKHU

Cymecu, CyrUHKY U TIIMHBI IPU TTOKa3aresie Tekydectu I, > 0,5,
KPYITHOOOJIOMOYHBIEC TPYHTHI C TJIMHUCTHIM 3aIIOJIHATENIEM, TIECKH 110 90 70
MEJIKUE U MbUIeBAaThIC NP MTOKa3zatele qucrnepcHoctu D > 5 u
crenenu Biaxaoctu S, > 0,95

Cynecu, cyrinuaku ¥ rmussl npu 0,25 <17, <0,5,
KPYITHOOOJIOMOYHBIE TPYHTBI C IIIMHUCTBIM 3allOJIHUTENIEM, IECKU 90 70 55
MEJIKUE U NbuieBaThie pu D > 1 U CTENEHU BIa)KHOCTH

0,8 <§,<0,95

Cynecu, cyrinusakd 1 Tausbl ipu I, < 0,25, KpynmHOOOJI0MOYHBIE
TPYHTBI C TIIIMHUCTBIM 3aII0JIHUTENIEM, TIECKU MEJIKUE U
nbuieBatbie ipu D > 1 u crenenu BiaxHoctu 0,6 <S, < 0,8

70 55 40

IHpumeuaHnus

1 5t IpoMeXXyTOUHBIX INIyOHH NPOMEP3aHUs Ty, IPUHUMACTCS HHTEPIIOJISLHEH.

2 3HaueHus Tg, AN TPYHTOB, HCIIOJIB3YEMBIX ITPH 0OpATHOM 3aCHINKE KOTJIOBAHOB,
MIPUHUMAETCSI 110 MIEPBOM CTPOKE TaOIHLIBL.

3 B 3aBucuMocCTH OT BUJa NOBEPXHOCTH (PyHIAMEHTA IPUBEACHHBIC 3HAYCHUS Tg, YMHOXKAIOT
Ha K03 unmenT: s caii ¢ obomoukamu nporuBomydrnHHEIME OCIIT «Reliney» - 0,42.

4 Jlns coopyxenwuii II1 ypoBHSI OTBETCTBEHHOCTH 3HAYCHHSA Ty, YMHOXKAIOT Ha KO OUITHESHT

0,9.

6 Pacuer cBaii ¢ 060;10uxkamu nporuBony4nHHbIMUA OCIIT «Reline» no
YCTOMYHMBOCTH ¥ MPOYHOCTH HA BO3/IeliCTBHE CHJI MOPO3HOI0 My4YeHUs 1JIsl
MHOI0JIeTHEMEeP3JIbIX TPYHTOB

6.1 PacueTr ocHOBaHMI M ()yHJAMEHTOB MO0 YCTOWYMBOCTH U NMPOYHOCTH HA BO3/AEUCTBHE
CHJI MOPO3HOIO Iy4yeHHUs TPYHTOB CJIEAYEeT IMPOU3BOAUTH Kak I YCIOBMM AKCIUTyaTalllH
COOpY>KEHHMsI, TaK ¥ JUIsl YCJIOBUH MEpUoJia CTPOUTENBCTBA, €CIIU /10 Mepelaud Ha (pyHIaMeHTh
MIPOEKTHBIX HAarpy30Kk BO3MOXXHO IPOMEpP3aHHWE TPYHTOB CJIOS CE30HHOTO OTTauBaHUS
(mpomMep3aHus), TpH  HECIUBAIOIIEHWCS  Mep3JIoTe - TajJoro Cjlos CO  CTOPOHBI
MHOTOJIETHEMEP3JIBIX TPYHTOB. [Ipr HEOOXOIMMOCTH B MPOEKTE JOJKHBI ObITh MPETyCMOTPEHbI
MEPONPUATHS 10 MPETOTBPALLICHHUIO BHITYUMBAaHUS ()YHJAMEHTOB B MIEPUOJI CTPOUTENIBCTBA.

6.2 YcroilunBocTh (yH/IaMEHTOB Ha JEHCTBHE KacaTeJIbHBIX CHJI MOPO3HOTO IMy4YeHUS
TPYHTOB HAJJIEKUT IIPOBEPATH MO YCIOBUIO

Ye
¥n

F .

e

TAC 7, - pacdCTHAsA yACIbHAA KacaTClIbHAA CHJIA ITyUCHUA, KHa, IpuHUMacEMas COrjiaCHO
YKa3aHHUAM I1. 6.3 HACTOAIICTO CTaHAapTa;

10
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Ay, - momagb 60KOBOM MOBEPXHOCTH CMEp3aHus (PyHIaMEHTa B IIpeenax

pacyeTHOIl [IIyGHHBI CE30HHOTO IPOMEpP3aHUs-OTTAUBAHHS TPYHTA, M°;

F - pacuernas Harpy3ka Ha ¢pyHaamenT, kH, mpuaumaemas ¢ koaddunuenrom 0,9 mo
HanboJiee HEBBITOJIHOMY COYETaHUIO Harpy30K U BO3JCHCTBUM, BKIIOYAs
BbIJIEpTrUBaroIye (BETPOBbIe, KPAaHOBBIC U T.I1.);

F, - pacueTHOE 3HaYEHUE CUJIBI, yIEPKUBAOIIEH (yHIaMEHT OT BhITy4rBaHuUs, KH,

MIPUHUMAEMOE 10 yKa3aHusM 6.4;

Je - KO3 PUIHEHT yCTIOBUI paOOTHI, MPUHUMAEMbIH paBHEIM 1,0;

Jn - KOO GUIHEHT HAJIeKHOCTH 10 HA3HAYSHHUIO COOPYKEHUsI, TIPUHUMAEeMBbIil
paBHbIM 1,1, a m1s GyHIaMEHTOB OTIOpP MOCTOB - 1,3.

6.3 PacueTHyro ynenpHYIO KacaTelbHYIO CHIy MOPO3HOrO IydeHus 7, klla, cmenyer
ONpenenATh, KaK IpPaBWIO, ONBITHBIM IyreM. J[lua coopyxenunn II wu III  yposHen
OTBETCTBEHHOCTU 3HAUEHMs 7y JAOIyCKAaeTCs NMPUHMMATh 10 Tabiauue 6.1 B 3aBUCHUMOCTH OT
COCTaBa, BJIAKHOCTHU U INTyOUHBI CE30HHOTO IPOMEP3aHUs U OTTauBaHUs IPYHTOB di.

Tabmuna 6.1
3nauenus 7, klla, npu rinyoune

C€30HHOI0 MPOMep3aHus -

I'pyHTBI U cTeneHb BOJIOHACHIIIIEHUS OTTAMBAHUSA
dth’ M

1,0 2,0 3,0
['munucThie pu nokazatene Tekydectu I; > 0,5, necku 130 110 90
MEJIKHME U MbUICBAThIC MPU CTENEHU BiIaxHocTH S, > 0,95
Cimunaucteie npu 0,25 < I = 0,5, necku MeIKue u
nbuieBarsie mpu 0,8 < S, = 0,95, KPYIMHOOOIOMOYHBIE € 100 90 70
3aM0JIHUTENEM (TTTMHUCTBIM, MEJIKOTIECUaHbIM U
nbl1eBaThiM) cBbile 30 %
[nmuaucTeie ipu I;, =0,25, IECKU MEIIKUE U MbIIEBATHIE
npu 0,6 < S, = 0,8, a TakxKe KPYIMTHOOOIOMOYHBIE C 30 70 50
3amoJIHUTENIEM (TTTMHUCTHIM, MEJIKOTIECUaHbIM U
neuieBaTeiM) oT 10 10 30 %

IHpumevyanus

1 IIpuBeneHHbIe B TAOIMIIC 3HAYCHHS T, OTHOCSATCS K IOBEPXHOCTH OeTOHHOTO (hyHIameHTa. Jlis
(yHIaMEHTOB U3 IPyTUX MaTepHaIoB TAOJIUYHbIC 3HAUCHHS Ty, JOJDKHBI YMHOKATHCS Ha
K03 PUIHEHT Y,¢, 3HAUCHHS KOTOPOTO AaHbl B ipuiioxkennu «By» CIT 25.13330.2012.

2 nst moBepxHOCTEH (QyHIaMEHTOB, TOKPHITHIX CIIEUATBHBIME COCTABAMHU, YMEHBIIAIOIIMMHU CHITBI
CMep3aHus, a TaKXKe MpU MPUMEHEHUH JAPYTUX MPOTUBOIMYYUHHBIX MEPOTIPUATHH, 3HAUCHHE Tgp,
cllelyeT NPUHUMAaTh HA OCHOBAHHMH OIBITHBIX JaHHBIX.

o pe3ynbTaTaM ONBITHBIX AaHHBIX, A7 cBall ¢ obosnoukamu npotuBonydrHHBIME OCIIT «Reliney,
MPUBEACHHBIC 3HAYCHHUS Ty, CIEIyeT YMHOXKATh Ha K03 duiueHt - 0,42.

11
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6.4 PacuetHoe 3Hauenue cwibl F,, kH, ynepxxuBatomieid ¢pyHIaMEHTBI OT BBITYYHBAHMUS,
CIIelyeT ONpeeNaTh 1o Gopmymnam:
IIPY UCTIOJIb30BAaHUH MHOTOJIETHEMEP3IIBIX TPYHTOB 110 MPUHIHITY |

E=u) Ryihy 6.2)

IIPU UCIIOJIb30BAHUU MHOTOJIETHEMEP3JIBIX TPYHTOB 10 MpuHIHITY 11

F, =Hiﬁ- hs; (6.3)

i€ U - IEPUMETP CeUeHUsI TIOBEPXHOCTU CABUTa, M, IPUHUMAEMbIH PaBHBIM: IS
CBalHBIX U CTOJIOYATHIX (PYHIaMEHTOB 0€3 AaHKEPHOU IIUTHI - IEPUMETPY CEUEHUs
bynaameHnTa; Uit cToa04YaThIX (YHIAMEHTOB C aHKEPHOM IUIUTON - IEPUMETPY
AQHKEPHOU IUIUTHI;

R, - pacueTHOE CONPOTUBIIEHUE I-T'O CJI0S1 MHOIOJIETHEMEP3JIOr0 IPYHTA CABUTY I10
MIOBEPXHOCTU cMep3aHusl, klla, mpuHIUMaeMoe Mo UCIBITAHUSAM U Ta0IHULIaM
npunoxenus «B» CII 25.13330.2012;

hj - TOJIIMHA i-TO CJIOSI MEP3JIOTO UJIU TAJIOTO IPYHTA, PACIIOI0KEHHOTO HUKE
HIOJIOLIBBI CJIOSI CE30HHOT'O MPOMEP3aHUSI-OTTauBaHMs, M;

/i - pacueTHO€E CONPOTHUBIIEHUE i-TO CJIOS TAJIOTO TPYHTA CIBUTY 110 IIOBEPXHOCTH

¢bynnamenTa, klla, npuHIMMaeMoe B COOTBETCTBUH C TPEOOBAHUSIMU
CII 24.13330.2011, ¢ yuerom npumeuanus k 7.3.1 CII1 25.13330.2012.

7 YcrpoiicTBO cBailHbIX (yHIaMEHTOB ¢ MPOTHUBONMYYMHHON 000/109K0i1

7.1 VYcTpoHCTBO CBaWHBIX (YHIAMEHTOB JIOJDKHO OCYIIECTBIATBCA 10 TPOEKTY
IIPOM3BOJICTBA PadoT.

[TpoekT mnpousBoAacTBa pabOT JOMDKEH cojJepXkaTh pabouue UYepTexH  BCEX
BCIIOMOTATENbHbIX YCTPOMNCTB, CBSI3aHHBIX C BBINOJIHEHHEM CBalHBIX paboT (3CTakaibl,
MOJIMOCTH, HANpPaBISAIOIIME KOHCTPYKUMH M T.JI.); MPOEKT BHYTPEHHUX KOMMYHHKAIIHH,
MUTAOUMX 00Opy/lOBaHUE, TPUMEHSEMOE Ha CBallHBIX paboTax; MPOEKT BPEMEHHBIX
COOPYKEHHH.

Jns OMMHOYHBIX HECIOXHBIX OOBEKTOB HEOOJBINONW IIJIOMIAM BMECTO IIPOEKTa
MIPOM3BOJICTBA pabOT JOIMYyCKAETCS] OrPAaHUYUTHCS ONMCAHUEM ITPOU3BOJICTBA CBAHBIX paboT.

B cocraBe mpoekTa mpou3BojACTBa PabOT JOMKHBI OBITH CBEIEHUA: O TIIYOHMHE
pa3BeJaHHOW TOJIIM TPYHTOB HE MEHEE 5 M HWXKE NPOEKTHOW OTMETKM IOJOIIBHI CBAall WIH
cBaii-000JI0YeK, HAJIWYMM  CKAJbHBIX MPOCIOEK WM  BKIOYEHMH BaJlyHOB C HX
XapakTepUCTHUKaMU (pa3MepoB M MPOYHOCTH), O (UIUKO-MEXAHUYECKHX XapaKTepHCTUKAX
ITPYHTOB, O XapaKTEPHBIX YPOBHSAX TIIOBEPXHOCTHBIX M TPYHTOBBIX BOA. IIpenenbHas
OTpHILIaTeNIbHAS TeMIIepaTypa, pU KOTOPOIl JOMyCKaeTcsl MPOU3BOJCTBO PadOT MO MOTPYKEHUIO
CTaJIbHOT'O WIIIYHTA, YCTAHABJIMBACTCA HpOGKTHOfI opraHmauI/Ieﬁ B 3aBUCUMOCTH OT MapKu
CTaJIM U crioco0a MpOou3BOACTBA pPadoT.
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7.2  OcHOBHBIM paboTaM IO YCTPOMCTBY CBafHbIX (DYHIAMEHTOB JIOJDKHBI
MPEIIIeCTBOBAThH MOITOTOBUTENIbHbBIE PAOOTHI:

a) IpUeMKa CTPOUTEIIbHON TUIOIIAAKH, OPOPMIICHHASI aKTOM;

0) BEIOOp 000PYTIOBaHUS JIJIsl IOTPY>KEHUSI CBaii;

B) JieTaibHas pa30MBKa CBAHOTO (yHIAMEHTA,

T') 3aB0O3 U CKJIQJPOBAHUE CBaii;

1) IPOBEPKA COOTBETCTBMSI TEXHUUECKONW JOKYMEHTALlMU U MapKUPOBKU JIOCTABIEHHBIX K
MeCTy palboThI CBaii;

€) OJIHAsl WM YacTUYHas cOOpKa CBaii;

’K) HaHEeCEHNE aHTUKOPPO3UOHHBIX MOKPBITUI;

3) pa3MeTKa CBai Mo JJIMHE.

7.3 Pa3buBKa ocelt cBalfHBIX (PyHIaMEHTOB JOJKHA TPOU3BOAUTHCS OT 0A3MCHOM JTMHUH.

Pa3buBka oceil ¢yHIaMeHTa WM OMOPHl M3 CBall MM CBAaHOTO psAa JOJDKHA
0oQOpMIISITbCSL aKTOM, K KOTOPOMY HPUJIATalOTCs CXEMbl PACIONOKEHUS 3HAKOB pa30MBKH,
JTAHHBIE O MIPUBS3KE K 0a3UCHOI M BRICOTHOM OIMIOPHOM CETH.

7.4 1lpaBUnbHOCTH pPa30MBKU OCEH OJKHA CHCTEMaTHYECKH MPOBEPATHCA B IPOIIECce
IIPOM3BOJICTBA padoT, a TAK)KE B KaXI0M CIIy4ae CMEIICHUS TOUEK, 3aKPEIUISIOINX OCH.

7.5 3abuenoii cnocod NOrpyXeHUs CBaW MPOM3BOAUTCA IO JCUCTBUEM MOJIOTOB JTHOO
nyTeM BHOpHUpoBaHUs. [IaHHBIM METOJ MCHOIB3YETCSI OCEHBIO M JIETOM Ha IUIACTUYHO-MEP3IIBIX
IPpyHTax, Ha TaJbIX TPYHTAaX, HE COJAEPKAIINX KPYITHOOOIOMOYHBIX JIEMEHTOB.

7.6 Ilpu éOypoonycknHom cnocobe TIOTPYKECHHsSI CBaii B BEYHOMEP3JIbIE TPYHTBHI CBau
MOTPYXKAIOTCS B TPEIBAPUTEIBHO MPOOYpEHHBbIE CKBAKUHBI, IUAMETP KOTOPBIX JIOJKEH
npeBblmaTh (Ha 5 cM W Oornee) HauMOONBIIMIA pa3Mep IONEPEYHOro CEYEHUs CBau, C
3aI0JIHEHUEM CKBa)KUHBI TPYHTOBBIM PacTBOPOM.

[Ipu cpenneii temneparype rpyHTOB Bbilie -0,5°C morpyxeHue OypOONyCKHBIX CBaii
CJIeTyeT OCYIIECTBIIATh MIPU UCKYCCTBEHHOM OXJIQXK/IEHUU TPYHTOB.

Jlia kpyribIx cBail quameTpoM oT 60 cM U BBILLIE IHaMETP CKBa)KUHBI JIOJIKEH OBbITh Ha
10 cM Gonble TuameTpa cBau.

JUisg 3amoyHeHHs Na3yX MEXJy CTEHKaMH CKBAKMHBI U CBaeil cieayeT NpUMEHSITh
NeCyaHO-IIEeMEHTHBIN pacTBOP, 3aJIMBAEMBIN B CKBAXKHUHY IEpe]] IOTPYKEHUEM CBaH.

Boicora mpenBapuTenbHON 3aJMBKUA CKBaKHWHBI 3aBUCUT OT JAMAMETpa CKBA)KUHBI.
Hanuuue oTBepcTuii HA HAKOHEYHHMKE CBAaW MO3BOJSIET YMEHBUIMTH CONPOTHBIIEHHE pPacTBOpPa
npu morpyxeHuu cpau. llocine morpyxeHuss cBau B IMPOEKTHOE IOJIOKEHHUE INPOU3BOIUTCS
JI0JIMBKA BHYTPEHHEH IIOJIOCTH CBau LIEMEHTHO-IIECUAHBIM PACTBOPOM JI0 BEpXa CBaH.

TemnepaTypa pacTBOpa, 3aJMBAaeMOro B CKBaXHHY B TEIUIOE BpeMs TOAd, MOXKET
COOTBETCTBOBATh TEMIIEpaType Hapy)KHOTO BO3JyXa, HO JoJKHa ObiTh He Hike 5°C. Ilpu
OTpULIATENIbHBIX TEMIIEpaTypax HapyXHOro BO3[yXa TemIlepaTypa IPyHTOBOI'O pacTBOpa Mpu
ero ykjajake nobkHa ObITh He MeHee 20-40°C mpu ocaznke konyca 12-14 cM (pu mOAroTOBKE
pacTBopa Ha CTPOUTENHHOM IIONIAJIKE Ocaka KoHyca aomyckaercs ot 10 1o 16 cm).

PacTBOpBI U1 3aNI0JHEHUS Ma3yX, KaK MPaBUiIo, CIEAYET 3aIMBaTh Mepes MOrpyKeHueM
cBau. B Tex ciydasx, korja B CKBaXMHE MMEETCS BOJa, KOTOPYIO TPYIHO YIaJdUTh, PacTBOP
nojgaercs 1o OeroHonuTHOW TpyObe. OOBEM pacTBOpa Ha3HAyalOT U3 pacueTa IOJIHOTO
3aIOJIHEHHUS Ma3yX MEXKIY CBael U CTeHKaMH CKBakuH. KoHTposieM kaduecTBa 3aloIHeHHs Ma3yx
SBJISIETCS OTXKATHE PACTBOPA HA MOBEPXHOCTH MPH MOTPYKEHUH CBAH.

Caau cienyer norpy»aTth B CKBaKUHBI HEIIOCPEACTBEHHO MOCJE 3aJIMBKH pacTBOpA.

CBau nepen NOrpy>kKeHHEM CIIEyeT OUMIIATh OT HAMEP3IIUX K €€ OBEPXHOCTH KOMBEB
TPYHTa, Jb/1a U CHETa, >KUPOBBIX IISITEH.
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JleroM MpoOMEKyTOK BPEMEHH MEXAY IOJTOTOBKOW CKBaKMHBI U YCTAHOBKOW CBau He
JOJbKEeH mpeBblath 4 4. B 3uMHee BpeMs goryckaeTcs 3a0JaroBpeMeHHasi POX0/IKa CKBaKUH
IIPU YCIIOBUU OCYILECTBICHUS MEPONPUATUN IO MPEIOXPAHEHUIO OT IONAJaHUs B CKBAXKUHbI
CHera WJIM BOJbI, OOpa3oBaHHMsl HHES M Hajeleld Ha CTEHKaX CKBAXKUHBI U TMPUHATHS
HEOOXOAMMBIX MEp 110 TEXHUKE OE30MaCHOCTH.

JleToM U OCEHbIO YCThE CKBAKHUH IPH HEOOXOAMMOCTH OOCaXMBAIOT Ha TIyOUHY,
PaBHYIO TOJILMHE OTTAsBLLIETO CJIOSI TPYHTA.

Bo Bcex ciywasx HeIOMyCTUMO 3aMep3aHUE IMOMaBIIed B CKBAKHHY BOJbI IEpe
ycraHoBKoW cBan. OOpa30BaBIINIICS B CKBRXUHE JIE/ JOJDKEH OBITh YAAJCH Mepes] YCTaHOBKOU
CBau.

7.7 llpu onyckmom cnocobe TOTPYKEHUS CBail B BEYHOMEp3JIbIE TPYHTHI CBau
MOTPYXKAIOTCS B OTTAasiHHbIE 30HBI TPYHTA, MPU 3TOM AMAMETP 30HBI OTTAUBAHUS JIOJKEH OBITh
He Oonee 2b, rae b - pazmMep HauOOJIbIICH CTOPOHBI OMIEPEYHOTO CEYCHHUS CBAH.

[Tpumeuanue. Bo Bcex ciydasx, KOrja B MPOEKTE MPEIyCMOTPEHO MOTpYKEHHE CBail B
BEYHOMEP3JIble I'PYHThI OIYCKHBIM CIIOCOOOM, PEKOMEHJyETCs JJsl YJIy4YllEeHUs KauecTBa U
MOBBILICHUST TPOU3BOJAUTEILHOCTA CBAaHBIX pabOT MOrpYXaTh CBaW C IMPOXOJIKON CKBa)KUH
[IapOBBIM BUOPOJINJEPOM.

OTtTanBaTh BEUHOMEP3IbIM IPYHT CIEAYET OTKPBHITHIMU WM 3aKPHITHIMU HAarpeBaTeIsiMU
C MIOMOILBIO 11apa, BObI, SJIEKTPUUECKOI0 TOKa U Jp.

Jl1st paGoThI ¢ MapOBBIMU UTJIAMHU CIIEAYET MPUMEHSATH UIAHTH (pyKaBa, H3TOTOBJICHHBIC
U3 PEe3MHOTKAHEBbIX MapOIPOBOJHBIX PYKAaBOB JUIsl IOJa4M HACBIILIEHHOI'O [1apa ¢ TeMIlepaTypoi
no 175°C, paccuntanHbie Ha pabouee nmaBienue mapa g0 0,8 MIla). Illmanru moKHBI OBITH
paboTOCIIOCOOHBI ITPH TEMITEpPATypax HApy>KHOTO Bo3ayxa oT MuHyc 50 1o mmoc 50°C.

Jns uxcanyu npaBUIBHOTO TMOJIOKEHUS MMAapOBOM UMbl CIEAYyeT OTPHIBATH B MECTaxX
YCTAaHOBKH WIJI JIYHKU WJIM NPUMEHSATH 111a010HbI. [I0BepXHOCTHBIN €0 U3 HACHIIHBIX TPYHTOB,
€Clii TPOOHBIMU TMONBITKAMU OYAET YCTaHOBJIEHA HEBO3MOXKHOCTh MPOXOJIKHA Yepe3 HEero
MApOBBIX UIJI, HEOOXOIMMO MPOOYPHUTH WIIM IPOMTH TpaHIIeeH Ha BCIO TIyOHHY.

OtTanBaHue MEP3JIOro rpyHTa B MECTE NOTPYKEHUS CBaU JOJHKHO IIPOU3BOJUTHCS OJJHOU
WM HECKOJIbKUMH OJHOBPEMEHHO JIEHCTBYIOIIMMHU MApOBBIMM UIJIaMu. YHCIO OJIHOBPEMEHHO
OTTalBAEMbIX CKBAYKUH OIPEJIENSIETCS C YUETOM TOT0, YTO Ha OJJHY MapoBYIO UTTy HEOOXOIMMO
MMeTh 4-5 M TOBEPXHOCTH HArpeBa KOT/IA.

JUis morpykeHus cBaW HCHOJb3YIOTCS CTpeNoBble WM OarleHHble KpaHbl. CBas B
OTTasiHHBIN IPYHT pe3KO OMycKaeTcs ¢ BhICOTHI 2-3 M. [lorpyxeHue cBau B OTTassHHbIE I1€CYAHbIE
IpyHTHI Hanbosee 3(h(HEeKTUBHO ¢ TOMOILBIO BUOPOIIOTpY>KaTeIeH.

Ecnu no xakoil-mubo npuyurHe cBasi OIYCKAeTCsl HUXKE MPOEKTHON OTMETKH, B CKBAXKHUHY
CIIeyeT IMOJICHINAaTh 1eOeHb, U CBAlO J0 BMEP3aHUs MOJAEPKUBATh KPAHOM WM 3aKpEIUIATh B
MIPOEKTHOM TOJIOKEHUH.

[TorpyxaTh cBan B NpEABapUTENbHO OTTAsSHHBIA TPYHT 3MMOM M BECHOM CIEAYET HE
MI03KE YEM Uepe3 CYTKHU 10CJIe OKOHYAHUS OTTauBaHUS, JIETOM U OCEHBIO - HE TI03KE YeM uepes 2
cyT. Ilpu »TOM ’kene300eTOHHbIE CBaM HE JOIYCKaeTcs MOrpykaTb paHee 4yeM depe3 12 u
(yterom) u 20 49 (3UMOIA) TTOCJIE OKOHYAHUSI OTTAMBAHUS CKBAYKHH.

[lorpyxenue cBaili B OTTasHHbIE CKBaXXUHBI JIOMYCKAETCA TaKXEe MPUMEHITh Ha
IJIOIIAKAX C TEMIEPATYpOor rpyHTa OT MUHYyC 1 1o MunHyc 1,5°C npu ycinoBuu, 4TO AMAMETP
IIPOTasHHOM 30HBI HA3HA4YaeTCsd YMEHBUICHHBIM (PaBHBIM JHAaroHaJM IONEPEYHOrO CEYEHUS
CBau), a CBau MOrPYKal0TCsl CBA€0OMHBIMU MAIIMHAMHU.

7.8 Ilpu oypo3abuenom cnocobe TOrpyx eHUs CBall B BEUHOMEP3JblE€ TPYHTHI CBau
3a0uBalOTCA B PEIBAPUTEILHO MPOOYPEHHBIE CKBAKUHBI-IUIEPHI, AMAMETP KOTOPBIX MeHee (Ha
1-2 ¢cM) HauMeHBILIETO pa3Mepa MOMEePEYHOro ceueHus cBau. JJaHHBIN CIIOCO0 MOTyYMII HIMPOKOe

pacpoCTpaHEHHE B INTACTUYHO-MEP3JIBIX TPYHTAX.
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Ecnu Oypo3abuBHBIE CBaM TOTPYXKAIOTCSI B 3MMHEE M BECEHHEE BpEMsi, CKBa)XHMHA Ha
ryouny 1,5-3 M JomKHA MMETh JAMAaMeTp, MPEBBIIAIONINN TUaroHalb MOMEPEYHOr0 CeueHUs
CBal.

[lepen morpyxeHueM Oypo3aOMBHON CBau CKBa)XHMHY CJEIyeT TIIATEIbHO OYUCTHTH OT
IIONABILUX B HEE BOJBI, IPsI3H, JIbJ]Aa U CHETa.

Tunsl cBacOOMHBIX MAaIMH 7S TOTPYKEHUS CBall JIOJDKHBI BBIOMPATBCS C Y4ETOM
TEXHUKO-JKOHOMMUYECKUX II0Ka3aTesled B 3aBUCHUMOCTH OT MEP3JIOTHO-TPYHTOBBIX YCJIOBUMN
CTPOUTEINILHOI IJIOIIAK1, pa3MEpPOB U Beca CBail 1 HAMEUEHHOTO CIIoco0a MOrpyKeHus.

Bo Bcex ciydasix cieayeT NMpUMEHATh CBaeOOWHBIE MAaIIMHBI C BECOM YAApHOM yacTw,
MIPEBBIIIAIOIINM BEC CBaU C HArOJIOBHUKOM.

CTeHKM CKBa)XHMHBI BO BCEX CIIydasiX JIOJDKHBI OBITH POBHBIMH, B CBSI3U C 4eM OypeHHe
CKB)KUH IIPOU3BOJAT TOJIBKO BpallaTeIbHbIM U APOBUOPOIUIEPHBIM CIIOCOOAMHU.

IIpu Oypo3abuBHOM crHoco0e TMOTPYKEHUSI CBall HMCKYCCTBEHHOE IOHHKECHHE
TEMIIEpaTypbl MHOI'OJIETHEMEP3JIBIX TPYHTOB OCHOBAHUS JIOIIYCKAETCS MPOBOJIUTH TOJBKO IOCIIE
IIOTPY’KEHUS CBaM.

7.9 Cnoco0 OypeHUs] CKBa)KWH IOJ CBAU BBHIOMPAETCSI C yYETOM MEP3JIOTHO-TPYHTOBBIX
YCJIOBUW CTPOUTEIBHOM IUIOMAAKN U TEXHUYECKUX BO3MOKHOCTEN CTPOUTEIILHON OpraHu3alnH.

7.10 Kontponp kauecTBa padOT MO YCTPOMCTBY CBalHBIX (YHIAMEHTOB JOJKEH
IPOU3BOJIUTECS HAa BCEX OJTamax, BKIOYas OypeHHe CKBaXWH, W  OCYIIECTBIATHCS
MPOU3BOIUTENIEM PA0OT U MPEICTABUTEISIMH aBTOPCKOIO HAA30pa U 3aKa3urKa.

B mporiecce BeImonHEeHUS padoOT 0 OYPEHUIO CKBAYKUH IO/ CBaW MPOM3BOIUTENIEM paboOT
JOJIKEH BECTHCH JKypHaJ, B KOTOPOM (PUKCHUPYETCS HOMEP CKBAKHHBI, MECSI], YUCIIO U BpEeMs ee
Oypenus, auameTp pabodyero HMHCTPYMEHTa, JAWaMeTp o0cagHoil TpyObl M INIyOMHY ee
MOTPYXKEHHS, OTMETKHA yCThS M JHA CKBAXKUHBI (NMpOEKTHas W (haKTUUeCcKas), HAU4YHE WU
OTCYTCTBHE B HEHl BOJbI, a TaKK€ KpaTKas XapaKTEpUCTHKAa IPOXOJUMBIX TIPYHTOB,
ompezenseMasl Mo yJajliseMoOMy U3 CKBaKMHBI OypOBOMY IIaMy. 3alKCU B KypHaJe JOJKHBI
NPOM3BOIUTHCS ~ TPOM3BOIUTENEM  PadOT,  KOHTPOJIUPOBATHCS M MOJIHCHIBATHCSA
MPEACTABUTEISIMU aBTOPCKOT0 HAA30pa U 3aKa3uuKa.

B ciydae HECOOTBETCTBHS IMOJYYEHHBIX pE3yJbTaTOB MPOEKTHBIM JIAHHBIM 11O
COIJIACOBAHUIO C TPOEKTHOM opraHu3anueil MoxkeT ObITh HM3MEHEHa IpOEKTHas TIIyOuHa
CKBA)KUHBI.

[To oxoHuanuu OypeHHsS IOHKHA OBITH MPOKOHTPOJIUPOBAHA TIyOWHA CKBAXUHBI U
KayecTBO 3a4YMCTKU €€ JHA IIyTeM OIyCKaHUs Ha 3200l cCHenuanbHO pa3MEYeHHOIro OypoBOTO
CHapsJ1a, MEPHOM IITAaHTM WX JIOTA. JTOT BUJ KOHTPOJS JOJKEH NMEPUOANYECKH NPOBEPATHCS
[IpEJICTaBUTENIEM aBTOPCKOI0 HaA30pa.

I'my6uHa ckBa)KUHBI IPU OYPOOITYCKHOM CIIOCO0€ MOTpYKEeHUs CBail 10/KHA OBITh paBHA
MPOEKTHON TIyOuHE morpyxeHus cBau. OTKIOHEHHS (HAaKTHUYECKOW TIyOWHBI CKBa)XKHHBI IO
CPaBHEHHMIO C NPOEKTHON TIJIyOMHOH B CTOPOHY YMEHBIIEHHUS JMAONYCKAalOTCA S5 CM IpHu
MOHOJIUTHOM POCTBEpKE M 3 cM mpu cOopHOM poctBepke. [lepeOyp CKBaXKMHBI HE TOJDKEH
npessimath 20 cM.

[Ipu nepepbiBe Mex1y OKOHYaHHEM OypeHUs U MOTpyX eHHeM cBail Oosiee 4 U JOJKHBI
OBITh TPUHSATHI MEPHI MO OTPAXKACHUIO CKBAKUH OT MOMAJaHHWs B HUX TOBEPXHOCTHBIX W
TPYHTOBBIX BOJ, TpPU OSTOM IMpPU NOTPY)KEHUH CBaU CKBOXHMHA [OJIKHA OBITh BTOPUYHO
IMPOKOHTPOJIMPOBAHA U MIPU HEOOXOIUMOCTH JIOTIOJIHUTENBFHO 3a4HIICHA.

[Tocne morpyxeHus: cBau JIOJKHO MPOBEPATHCS COOTBETCTBUE OTMETKH HUKHETO KOHIIA
CBal OTMETKE JHA CKBaXXMHBI, & TAKKE MPABWIBHOCTb PACIOJIOKEHUSI CBau B IUIaHE U IO
BEPTHUKAJIH.
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[TorpyxeHHbIE CBau JTOJIKHBI OBITH IMPUHATHI 10 aKTy KOMHCCHEW. B akTe ykasplBaroTCs
JaHHBIE O CBasX (Mapka, 3aBOJ-M3rOTOBUTENb, HOMEP CBau, HOMEP NapTHH, HOMEpP Iacropra,
pa3Mepsl CBau 1O MPOEKTY U (paKTUYECKHE), MECSII, YUCIO M BPEMs MOTPYKEHUS CBaH, TITyOHHA
HorpyxeHusi (IpoekTHas M (hakTuyeckas), XapaKTepUCTHKHM pacTBopa (TemIeparypa, ocajka
KOHYCa BO BpPEMs 3JIMBKH B CKBaXHHY), YCTAaHOBKA TEMIIEPATYPHBIX TPYOOK (JUIMHA, TUAMETD,
KOJIMYECTRO).

Pa3permenne Ha 3arpy3Ky cBaiHbBIX (DYyHJIaMEHTOB U3 BUCSYUX CBAii ACTCsI HA OCHOBAHUU
OLIEHKU Hecylllell CIIOCOOHOCTH CBau IpU TEMIEPATypHOM pPEKUME MHOTOJETHEMEP3IIBIX
TPYHTOB OCHOBaHWI Ha JieHb npueMku. [lomHas pacueTHas 3arpys3ka CBailHBIX (PyHIaMEHTOB
paspelaercss TOJBKO II0CJIE€ JOCTH)KEHUS pPAacuyeTHOIO0 TEMIIEPATypHOIO peXuMma TIPYyHTOB
OCHOBaHUH.

8 TpeboBanusi kK MaTepuaIam

8.1 IIpoTHBOITyYHMHHCTBIE MEPONPHUATHS JUIsI CBaW OOECIICYMBAIOTCS TNPHUMEHEHHEM
TEPMOYCaKMBAEMOI MPOTUBOIYYHHUCTOM 000104YKu TpousBoacTBa 3A0 «Ypanbckuil 3aBoj
MOJIMMEPHBIX TEXHOJIOTUN «MasK.

8.2 OO0omouyku [Isi CcBall MPOTHUBOIYYMHUCTBIE TepMoycaxkuBaemble «Reline»
npou3BojcTBa 3A0 «Y3IIT» (nanee «OCIITy), npenqna3HaueHsl Jisi MOHTaXKa B CpEHEN 4acTu
CBau (Ha BETUYMHY JIEATEIHHOTO CJIOS TPYHTA) C LIEIbI0 CHMYKEHUS KacaTeIbHbIX CHUJI MOPO3HOTO
Iy4yeHus: Ha OOKOBYIO IIOBEPXHOCTh CBaM.

8.3 Temnieparypa piurenbHol skcryaTaunu OCIIT (B ycTaHOBIEHHOM COCTOSIHMM) — OT
MuHyc 63°C no mmoc 80°C B rpyHTax pa3jMYHOM arpecCUBHOCTU U BJIAXHOCTH. JlomycTtumas
TeMIlepaTypa OKpYXKalolleil cpeapl MpU NPOBEACHUH CTPOUTEIHLHO-MOHTAXKHBIX paboT
cocrasisieT oT Munyc 30°C o mmoc 50°C.

8.4 TIpoTUBONMYYMHUCTYIO OOOJIOUKY M3TOTABIUBAIOT JUIMHOM OONbIIeH TIyOUHBI CIIOS
CE30HHOI0 Mpomep3aHus U orrauBanus Ha 400 MM U ycTaHaBIMBAETCS Ha CTBOJI CBaHl C y4E€TOM
OTMETKH OTOJIOBKOB CBail MO MPOEKTY, AJisi 0OecledeHns: MOTHOIO MEPEeKPhITUS MYyYHMHUCTOrO
ciost 1o 200 MM ¢ KaXKA0W CTOPOHBI.

8.5 Marepuanbl, HCIOJIb3yeMble IPU TPOU3BOACTBE OOOJOYKH, HE TOKCHYHBI.
Hcnonp3oBaHre UX B MHTEpBajaxX TEMIIEPATyp XPAaHEHUS U dKCILTyaTalluu He TpeOyeT 0coOBIX
Mep NPEeROCTOPOKHOCTH. [Ipu HEmoCcpenCTBEHHOM KOHTaKTe€ C HUMM HE OKa3blBa€T BPEAHOIO
BO3/JICHICTBUS HA OPraHU3M YEJIOBEKa.

8.6 Matepuansl 18 OOOJOYKM OTHOCATCA K TpYIIE CropaemblX, MOATPYIIe
TPYJHOBOCIUIAMEHSEMbIX MaTepuaiioB. [Ipyu moiHEeCeHUH OTKPBITOrO OTHSA MPH TeMIepaTypax
Bbiie 300°C obonouka 3aropaercss U FOPUT KONTSIIUM IUIaMEHeM ¢ 00pa30BaHMEM pacIlIaBa.
[Ipy BO3HHMKHOBEHHMH IOKapa TYIIUTh BCEMU U3BECTHBIMU CIIOCOOAMHM MOKAPOTYIICHHUS.

8.7 Obosouka B COCTOSHUU TOCTABKH M MOCJIE €€ HAHECEHMs Ha CBAI0 JKOJIOTMYECKU
Oe3omacHa, yCTOWYMBA K JECTPYKLHMU B aTMOC(EpPHBIX YCIOBUAX, a TaKXe IMPU KOHTAKTE C
I'PYHTOBBIMH BOJaMH U ITOYBOM.

9 I'eorexunuyecknit MOHUTOPUHT (I'TM)

9.1 B mpomecce mpous3BOACTBA pabOT MO YCTPOMCTBY (YHIAMEHTOB M3 CBail ¢
MPOTUBOMYYMHHONW OOOJOYKOW M B TMEPHOJ IKCIUTyaTallMHM 3JaHUA W COOPYKEHUU CIeayeT
BBITIOJIHATH HaTYpPHEIC Ha6J'II-O)IeHI/I5[ (FeOTeXHI/I‘IeCKI/Iﬁ MOHI/ITOpI/IHF) 3a TIOBCACHUCM
KOHCTPYKIIUHA COOpPY>KEHHUs, OCHOBaHWM ¥ (yHIaMEHTOB, B TOM YHCIE U KOHCTPYKUIHUH
COOPY>KEHHMI OKpPYKAroIIeH 3aCTPONKH, C IENIbI0 o0ecrieueHus 0€30MacHOCTH CTPOUTENBCTBA U
OKCIUTYyaTaI[MOHHON HAJE)KHOCTH BHOBH BO3BOJUMBIX (PEKOHCTPYHPYEMBIX) OOBEKTOB W
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COOPYKCHHH OKPYKAIOIICH 3aCTPOMKHU M COXPAHHOCTU IKOJIOTHUECKON 0OCTAHOBKH.

9.2 MOHUTOPUHT ClIeyeT OPraHU30BbIBATh:

— MpPU CTPOUTENHCTBE (PEKOHCTPYKIIMH) 3JaHUN U COOPYKEHUN B CIONKHBIX WHKEHEPHO-

re0J0rM4eCKHUX YCIOBHSIX;

— JJI SKCILTYaTUPYEMBIX 3/IaHUNA U COOPYKEHHH, MONaAal0NINX B 30HY BIUSHUS HOBOTO

CTPOMUTENHCTBA (PEKOHCTPYKIIMU) B YCIOBHUSIX CYIIECTBYIOIIECH 3aCTPOMKH, a TakkKe B

JIPYTUX Clydasx MPeayCMOTPEHHBIX TEXHUUYECKUM 33/IaHUEM.

B paiionax pacnpocTpaHeHUsST MHOTOJETHEMEpP3JIbIX TPYHTOB T'€OTEXHUYECKHIA
MOHHTOPHHT OCHOBAHHS COOPYXXEHUI HEOOXOJWMO MPOBOJIUTH ISl BCEX BHJIOB 3JaHHNA U
COOPYKEHHI, B TOM YHUCJIE MOJI36MHBIX HHKEHEPHBIX KOMMYHHUKAI[HI.

9.3 MOHHUTOPUHT OCYIIECTBJISIETCSI B COOTBETCTBUM C MPOrPaMMON, KOTOpast
pa3palaTeiBaeTcs B Ipolecce npoektupoBanusa. [Ipu paspaboTke mporpamMmbl MOHUTOPHHTA
OTIPE/ICNIAETCS. COCTaB, OOBEMBI, MEPHOJUYHOCTh, CPOKHM M METOJAbl HAOIIOJCHUHN, CXEMBI
YCTaHOBKHM HAOIIOAATEIbHBIX TEPMOMETPUUYECKHX, T'HIPOreOJOrHYeCKUX U JPYTrUX CKBaKHH,
TeOJIC3NYCCKUX MapoOK W PEINepoB, NAaTYMKOB W MPUOOPOB, KOTOPHIC HA3HAYAKOTCSI C YIETOM
cnenudukd 00beKTa, crocoda ycTpoicTBa (YHAAMEHTOB, WHKEHEPHO-T€OJOTHYECKUX U
TUAPOJIOTUYECKUX YCIOBUM TIIOIIAIKH.

9.4 Ha ocHOBE MOJIy4E€HHBIX Pe3yIbTaTOB HATYPHBIX HAOIIOAEHUI (MOHUTOPHHTA)

— (PUKCUPYIOT U3MEHEHUS KOHTPOJIUPYEMBIX MapaMeTPOB KOHCTPYKIIUH COOPYKCHHH H

re0JOrMYeCKO Cpelibl U OMpPeNessioT BO3MOXKHOCTH CBOEBPEMEHHOTO BBISABICHUS

OTKJIOHCHH I KOHTPOJIUPYEMBIX [apaMeTpoB KOHCTPYKIUI CTPOSILIETOCS
(pexoHCTpyHpyeMoro) oO0beKTa U €ro OCHOBAHUSA OT 3aJaHHBIX NMPOCKTHBIX 3HAUCHUIA,
[apaMeTPOB TPYHTOBOIO MACCHMBA M OKPYXKAIOWIEW 3aCTPOMKM - OT 3HAYCHUH,

MOJIYYEHHBIX B Pe3yJIbTaTe r€0TEXHUYECKOI0 MPOrHO3a;
YTOYHSAIOT  TPOTHO3Bl  HM3MEHEHHS  HANPsHKCHHO-IE(OPMHUPOBAHHOTO  COCTOSIHUS
TPYHTOBOT'O MacCHBa U THAPOIOTUYECKOTO PEXKUMA;

— aHAIM3HUPYIOT CTENEeHb OINACHOCTH BBIABICHHBIX OTKIOHEHHH KOHTPOJIUPYEMBIX
MapaMeTpoB U YCTAHOBJICHHUE MPUYMUH UX BOSHUKHOBEHHS,

— pa3padaTbIBalOT MEPOIPHSTHS, MPEIYNPEKIAIONINEe W YCTPAHSIONINE BBISBICHHBIC
HEraTUBHBIE MPOIIECCHI HIIM TPUYUHBI, KOTOPBIMU OHHU OOYCIIOBJICHBI.

9.5 Ilpu BBHINOJHEHUH TE€OTEXHUYECKOTO MOHUTOPUHTA CIIEAYET IPUMEHSTH CIICTyIONIIe

METO/IbI:

— BH3YaJIbHO-WHCTpYMEHTaJIbHbIE (HAOMIONEHUS 3a YPOBHEM IIOJ3EMHBIX BOJ,
COCTOSIHUEM KOHCTPYKLMH, B TOM 4YHCIE€ HOBPEXKICHHBIX, ¢ (uKkcanuei 1epeKToB
MasikaM¥ MJTM aHAIOTUYHBIMH YCTPOHUCTBaMH, (OTOPUKCAIHS U JIP.);

— reoje3nueckue ((ukcanus nepemMeneHnid MapoK U Jp.) ¢ MIPUMEHEHUEM HHUBEIHPOB,
TEOJIOJIUTOB, TAaXEOMETPOB, CKaHEPOB (B TOM YHCJIE ONTHYECKUX, OHIIEKTPOHHBIX,
Ja3epHBIX U Jp.) ¥ HABUTAIIMOHHBIX CITYTHUKOBBIX CUCTEM;

— TeH30MeTpuyeckue ((UKcals HANpsDKEHUH B OCHOBAHWU TMOJ  IMOJIOIIBOM
dbyHIaMeHTa, MO/ TMATOM CBaW, B HECYIIUX KOHCTPYKIHMSAX W Jp.) C MPUMEHEHUEM
KOMILIEKCa TaTYNKOB HANpPsDKEHUH 1 aedopmarum;

— BuOpoMmerpuyeckue (M3MEpeHHe KHHEMAaTHYeCKUX IapamMeTpoB  KOJIeOaHMIA:
BHOpoOTIEpeMeIIeHN, BHOPOCKOPOCTEH, BUOPOYCKOPEHUH);

— reodusnueckue (AIeKTpOMarHuTHbIE, CeiCMUYecKHe U JIp. ).

9.6 Ilpum pa3paboTke mpoOrpamMMbl MOHUTOPHHTa W COCTaBJIEHWH pETJIAaMEHTa Ha

OpraHu3alMi0 W TMpoBeAeHHE padoT MO TeOTEeXHUYECKOMY MOHUTOPUHTY clenyer

pykoBozcTBoBatbes TpedoBanusimu CII 22.13330 u CII 25.13330
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IIpunoxkenue

HopmaTuBHas 1 MeToaMYecKas JUTEepaTypa.

-T'OCT 24846-81 «I'pynThl. MeTop1 n3MepeHus AehOopMaIHi 3JaHUN U COOPYKCHHI;

- 'OCT 25100-95 «I'pynTsl. Knaccuduxanmsy»;

- 'OCT 25358-82 «I'pyHTbl. MeTOJ TOIEBOTO ONPEACICHUS TEMIIEPATYPhD»;

-T'OCT 27217-87 «I'pyHTbl. MeTO1 10JIEBOTO OIIPENEIEHUSI YACIbHBIX KaCaTEIbHbBIX CHUJII
MOPO3HOI'0 Iy4EeHU»;

- 'OCT 27751-88 «HanexHOCTb CTPOUTENBHBIX KOHCTPYKIMHU U OcHOBaHUM. OCHOBHBIE
MIOJIOKEHMSI IO PACUETY»;

- T'OCT 28622-90 «I'pyntel. Mertox 1a0OpaTOpHOTO ONPEAETCHUS CTENEHH
IIyYUHUCTOCTUY;

- TOCT P 22.1.01-95 «be3zonacHocTh B 4pe3BbIYANHBIX CUTyalusiX. MOHUTOPUHI U
nporuo3upoBanre. OCHOBHbIE MOJIOKEHUS;

- TOCT P 22.1.06-99 «be3zonacHOCTh B 4pe3BbIYANHBIX CUTyalusiX. MOHUTOPUHI U
IIPOrHO3UPOBAHME ONACHBIX [€OJIOIMYECKHX SIBIEHUH U nporieccoB. O0mue TpeOboBaHUA»;

- CII 14.13330.2011. AxryanusupoBanHas peaakuuss CHull II-7-81* «CtpourensctBo B
CEHCMMYECKUX paliOHAX»;

- CII 16.13330.2011. AxtyanuzupoBanHas pemakuus CHull [I-23-81* «Cranbubie
KOHCTPYKLIUN;

- CII 20.13330.2011. AxrtyanusupoBanHas penakuus CHull 2.01.07-85* «Harpy3ku u
BO3CHCTBUAY;

- CIT 22.13330.2011. AxryanuszupoBannas penakuuss CHull 2.02.01-83* «OcHoBanus
371aHUN U COOPYKEHUINY;

- CIT 24.13330.2011. AxryamusupoBanHas pemakuus CHull 2.02.03-85 «Csaiinbie
(byHIIaMEHTBI»;

- CII 25.13330.2012. AxryanuszupoBannas penakius CHull 2.02.04-88 «OcHoBanus u
(GyHIaMEHTBI Ha BEUHOMEP3JIBIX TPYHTAX»;

- CIT 28.13330.2012. AxrtyanmusupoBanHas penakuuss CHull 2.03.11-85 «3ammra
CTPOUTENIbHBIX KOHCTPYKIUI OT KOPPO3UM»;

- CIT 43.13330.2012. AxryanmusupoBanHas peaakius CHull 2.09.03-85* «Coopyxenust
MIPOMBIIIJICHHBIX MPEATPUATUI;

- CII 45.13330.2012. AxtyanusuposanHas pemakuus CHull 3.02.01-87 «3emusnbie
COOpPY’KEHMsI, OCHOBAHUS U (YHJITAMEHTBD»;

- CII 47.13330.2012. AxkryanmusupoBanHas pepakuus CHull 11-02-96 «MHxeHnepHbie
U3BICKAaHUS 11 CTPOUTENbCTBA. OCHOBHBIE MOTOXKEHUSY;

- CII 50.13330.2012. AxryanusupoBanHas penakuus CHull 23-02-2003 «TemnoBas
3aInTa 3JIaHuH,;

- CII 56.13330.2011.  AxryamusupoBanHast penmakuus CHull  31-03-2001
«IIpon3BOCTBEHHBIE 3AAHUAY;

- CII 63.13330.2012. AxryanusupoBanHas penakuus CHull 52-01-2003 «betonHble n
KeJle300€TOHHbIE KOHCTPYKUMU. OCHOBHBIE MOTOXKEHUS;

- CIT 70.13330.2012. B cragun axtyanusanuu. CHull 3.03.01-87 «Hecymue un
OrpakKJaroIire KOHCTPYKIIUNY;

- CIT 112.13330.2012. B cragun akryanuzanuu. CHull 21-01-97* «lloxapHnas
0€301acHOCTb 3/1aHUN U COOPYKEHUIY;

- CIT 131.13330.2012. AxryanuzupoBanHas peaakuus CHull 23-01-99* «Crpoutenbhas
KJIMMaTOJIOTUs»;
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CTO 36554501-054-2017

- CIT 50-101-2004 «IIpoexTrpoBaHue U YCTPOHCTBO OCHOBAHMHA U (PYHIaMEHTOB 3/1aHUMA
1 COOPYKEHUIN»;

- CIT 50-102-2003 «IIpoexkTupoBaHuE U yCTPOHCTBO CBAMHBIX (hyHIAMEHTOBY;

- CII 52-101-2003 «beToHHBIC M KeJI€300€TOHHBIC KOHCTPYKIIUU 0€3 MPEeIBaApUTEILHOTO
HaIPSKEHUS. apMaTyphI»;

-TY 2247-004-75457705-2014 O6osouka JUIst cBait MPOTUBOITYYHMHHAS
tepmoycaxubaeMast «KRELINE»;

- TY 5817-007-75457705-2016 Cpam xene300€TOHHBIE KBaJIpPaTHOTO CIUIONIHOTO
CeUCHHs] C TIONEPEYHbIM AapMUPOBAHMEM CTBOJA C OOOJOYKOM  MPOTUBOIYYMHHOMH
TepMoycaxxuBaemon “Reline”;

- Cepus 1.411.3-11cm.13  Cpasg merammueckas Tpyouatas "CMOT". Matepuainsl ams
MPOEKTUPOBAHNUS;

- PykoBoacTBo mo ompeneneHUI0 (PU3MUECKUX, TEIIO(PU3MYECKMX M MEXaHHYECKHX
XapaKTEPUCTUK MEP3JIbIX TPYHTOB. — M.: M3A-BO JIUTEpaTyphl IO CTPOUTENBCTBY, 1973;

- PexkoMenpanuu 1o COBEpIIEHCTBOBAHUIO KOHCTPYKIUH K HOPM IPOEKTUPOBAHUS
HCKYCCTBEHHBIX COOPY)KEHUH, BO3BOJMMBIX Ha MYYMHHUCTHIX TPYHTaX C Y4ETOM HIPUPOIHBIX
ycnoBuit bBAMa. Pexkomenpanmu / HUMOCIT um. H.M. T'epceBanoBa I'occtposs CCCP. — M.:
Crpoituznar, 1981;

- Pammanmonnas moaudukanus nomuMepusix matepuanos / I'H. IlestHkOB [M ap.]. —
Kues: Texnuka, 1969. — 232 c.
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